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Procedures foe Conducting Public Health Risk Assessment
The following provides a summary of the methodology 

employed by ENVIRON in conducting the public health risk 
assessment of the Bristol Landfill. Risk assessment is the 
process of (1) evaluating the adverse health effects (toxicity) 
of chemicals to which people may be exposed (hazard 
identification); (2) analyzing how those adverse health effects

The Rohm and Haas Company used approximately 85 acres in 
Bristol Township, adjacent to the Delaware River, for 
industrial landfilling operations from approximately 1952 to 
1975. In the early 1960's, a 10 acre parcel of the landfill 
was acquired by the Bristol Township Authority, while in the 
late 1960's, a separate 12 acre parcel of the landfill was sold 
to Chemical Leaman Tank Lines, Inc. The EPA has determined 
that the portion of the Bristol Landfill still owned by Rohm 
and Haas should be. evaluated and remediated under RCRA 
Corrective Action.

ENVIRON was retained by BCM Eastern, Inc. (BCM) and the 
Rohm and Haas Company to evaluate the potential.risks to public 
health and the environment associated with both on-site and 
off-site exposure to contaminants identified at the Bristol 
Landfill, including some of the land formerly owned by Rohm and 
Haas. ENVIRON's assessment was based on monitoring data from 
soil, ground water, waste and dredge spoil, on results 
predicted by both ground water and surface water models, and on. 
general information provided by Rohm and Haas and BCM. All 
chemicals that were present at concentrations above detection 
limits, and all chemicals that were tentatively identified and 
quantified through gas chromatography/mass spectroscopy 
techniques were considered in the analysis of potential risks 
to public health and the environment.
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change in frequency of occurrence and intensity with changes in 
the level of exposure (dose-response assessment); (3) 
estimating the frequency and magnitude of human exposure to the 
chemicals (exposure assessment); and (4) determining the 
probability of harm that may occur to individuals exposed at 
the levels identified in the exposure assessment step (risk 
characterization).

In assessing the risks associated with the Rohm and Haas 
Bristol Landfill, it was necessary first to identify from 
existing environmental data the chemicals that are present at 
the site and the concentrations at which they are present. In 
this assessment, ENVIRON identified and applied the maxima 
concentrations that were detected in soil, waste, and dredge 
spoil, and surface water concentrations that were modeled based 
on maximum contaminant concentrations in ground water. These 
concentration data were selected in order to result in highly 
conservative estimates of potential public health risk. 
Estimates of risk obtained in this assessment therefore 
represent overestimates of the true risk under the assumed 
conditions of exposure.

Following chemical identification, published toxicity data 
were gathered and evaluated regarding the types of health 
effects or disease that may be produced by the identified 
chemicals and the quantitative relationship between the amount 
of exposure and the extent of toxic injury or disease. On the 
basis of toxicity data, quantitative measures of potential 
health damage are developed. Different methodologies are used 
to develop such measures, depending on whether a chemical is 
thought to cause cancer, commonly referred to as a carcinogen, 
or is a noncarcinogen. For noncarcinogens, a "threshold 
exposure level is identified below which it is believed that 
exposure will have no effect and above which adverse effects 
are possible. On the basis of this threshold level, 
acceptable daily intake level (ADI) is estimated.
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To assess the risk associated with exposure to a 
carcinogen, a unit cancer risk (UCR) is calculated which 
represents an upper-bound estimate of the risk of developing 
cancer from exposure to one unit of the carcinogen (usually 1 
milligram of carcinogen per kilogram of body weight per day 
over a full lifetime). For any particular exposure level that 
a person might actually receive, the risk can be calculated by 
multiplying the UCR by the exposure level, and adjusting for 
the fraction of a lifetime over which exposure is likely to 
occur.

In the-present risk assessment, toxicity data on all 
identified contaminants were reviewed in order to estimate ADIs 
and UCRs. In cases where EPA has developed such values for a 
chemical, they were directly applied in the assessment; in the 
remaining cases, where applicable toxicity data were 
identified, ENVIRON developed ADIs and UCRs, applying the 
methodology used by EPA.

In the next, step, the potential levels of exposure of the 
individuals living near the site were estimated. This involved 
the development of hypothetical exposure scenarios which 
represent those potential exposure pathways that are believed 
to be the most significant for the populations potentially at 
risk. These scenarios accounted for the duration of exposure, 
the route of exposure, and the amount of chemical absorbed into 
the body, as well as the characteristics of the exposed 
population.

In the final step, the estimated total intake of each 
contaminant a person would receive under the specific exposure 
scenarios was compared to the acceptable daily intake level for 
noncarcinogens, or was used to calculate upper estimates of 
risk for carcinogens. It should be noted that in the current 
assessment, such estimates were intended to err on the side of 
overestimating potential exposures and risk in order to protect 
public health. Moreover, when interpreting the results of this 
.risk assessment, one must consider that they represent only 
estimates of potential risk and should not be viewed as a 
certainty.
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Potential Risks Associated with Chemicals Believer to Have 
Been Disposed of at the Bristol Landfill
The results of ENVIRON's evaluation of the potential 

public health risks associated with chemicals believed to have

Human Potential Exposure Scenarios and Risk Estimates 
ENVIRON identified various potential human populations who 

could be impacted directly (on-site) as well as indirectly 
(off-site) by the Bristol Landfill. The potential exposure 
pathways considered to be most significant for specific 
populations likely to be maximally impacted by the Bristol 
Landfill were modeled in the risk assessment.

Evidence of unauthorized recreational activities suggested 
that several receptor populations could be exposed to chemicals 
found on-site, despite the fact that the landfill is fenced and 
posted by Rohm and Haas. It was also postulated that an 
outside contractor could be exposed to residual waste material 
at the Bristol Township Sewer'Treatment Plant (BTSTP), through 
manual excavation of contaminated soil in and around tanks and 
underground lines associated with the BTSTP. ENVIRON 
determined that the potential risks to any on-site receptors 
would be adequately assessed by modeling the potential 
exposures of (1) dirt bike riders; and (2) outside contractors 
at the BTSTP site.

BCM'S ground water and surface water model indicated that 
contaminants from the Bristol Landfill were migrating off-site, 
into the Delaware River. ENVIRON determined that the potential 
risks to the off-site populations associated with releases to 
the Delaware River would be properly evaluated by modeling: 
local residents, using the Delaware River as their domestic 
water supply; (2) local fishermen who fish in the Delaware and 
their families; and (3) recreational swimmers. There were no 
receptors identified in Burlington County, New Jersey. This 
was determined based on evidence that the ground water from the 
Bristol Landfill flows directly into the Delaware River and 
does not pass beneath the river.
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been disposed of at the Bristol Landfill are summarized in 
Table 1. This table summarizes the MDD/ADI ratios for the 
potential noncarcinogenic effects of chemicals to which the 
receptor populations could be exposed, and identifies those 
chemicals for which the MDD/ADI ratio exceeded 1 (i.e., cases 
in which a noncarcinogenic effect could occur). It also 
presents the sum of the chemical-specific, upper-bound cancer 
risk estimates for each route of exposure modeled, and the 
total upper-bound cancer risk estimated from each exposure 
medium for each receptor population.

As indicated in the table, no upper-bound cancer risks in 
excess of 10“® (i.e. in excess of 1 in 1 million persons 
exposed) were estimated from landfill chemicals for any 
receptor population. The risks presented in the table are 
highly conservative in nature as they are based upon maximum 
detected concentrations in ground water, BTSTP soil and waste, 
and dredge spoil, and the assumption that individuals in the 
receptor populations reside in the area for a lifetime 
(approximately 70 years) using the Delaware River as a primary 
source of domestic water, fish, or recreation (swimming and 
fishing).

With the exception of outside contractors at the BTSTP 
site, all MDD/ADI ratios were less than 1, indicating that 
noncarcinogenic effects would hot be expected for on-site dirt 
bikers, or local residents who use the Delaware River as their 
domestic water source, for fishing or for swimming.

ENVIRON's analysis has determined that there could be 
potential unacceptable risks to outside contractors, involved 
in excavation activities during which exposure to residual 
waste at the Bristol Township Sewage Treatment Plant could 
occur. These risks were based on a hypothetical exposure 
scenario in which an unprotected worker contacted residual 
wastes during manual exca\ ation of material around tanks and



TABLE 1

Rohm and Haas Bristol Landfill

Dirt Bike Riders
Total:

Total:

2,4-Dimethy1pheno1for

2,4-Dimethy1pheno1for200 Total:

Total:

Total: 1
<1ingestionFis> Total:

Total:
•BTSTP = Bristol Township Sewage Treatment Plant
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Local Residents (lifetime)

Local fishermen and their families (1i fetime)

Swimmers (1i fetime)

Dredge Spoil

Hog Run Creek

BTSTP Soil/Waste

Delaware River

dermal ingestion

ingestion showering (dermal + inhal.)

dermal ingestion

<1
<1
<1

<1
<1

<1<1

<1 <)

<1<1

1-10 ,-11Outside Contractors 
BTSTP Site*

Domestic Water from Delaware

Delaware Rivet-

Routes of Exposure

dermal ingestion

5.7 <1

Chemicals of Concern

o o 1-^ cn o

Chemicals of ConcernExposure Medium

Noncancer Effects: MDD/ADI Ratios

dermal ingestion inhalation particulates <1 vapor

Receptor Population

11 X 10"®

8 X 10-1“
9 X-Ut"!8 X 10-®

3 X 10-’ 3 y -ifl-^ 
6 X 10-'

3 X 10-® Ljs-LQ"’6 X 10-'

1 X 10-9 
9 X Ifl-B 9 X 10-®

dermal ingestion inhalation
1 X 10-^6 X 10-’
3 X ifl-®7 X 10-'

Upper Bound
Cancer RisJi

2 X 102 X 10
3 X 10-’®
9 x-Jfl''6 X 10-'

Summary of Potential Risks to Public Health Associated with Chemicals Believed to Have Been Disposed of at the
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Potential Risks Associated with Background Constituents 
Never Disposed of at the Bristol Landfill
In the sampling of on-site ground water (from which river 

concentrations were modeled), a number of chemicals were 
detected which represent natural background constituents that 
ate indigenous to the Pennsylvania area. In this assessment.

pipes. In this particular case, ENVIRON developed subchronic 
ADIs, based on occupational Threshold Limit Values (TLVs), to 
which potential daily doses from dermal absorption, ingestion 
and inhalation of contaminants in residual waste were 
compared. The estimated dose that would result from potential 
inhalation and dermal absorption of 2,4-dimethylphenol during 
such work activities was significantly greater than the 
subchronic ADI for this chemical, suggesting a potential risk 
of noncarcinogenic effects. ENVIRON therefore recommends that 
outside contractors at the BTSTP site be properly informed of 
the presence of residual waste around existing equipment, and 
that these individuals be properly protected if there is a 
potential for contact with these materials.

Finally, in a worst-case analysis, ENVIRON determined that 
if an individual were to spend 70 years of his life in the 
Bristol Croyden area engaging in all of these general and 
recreational activities (dirt biking on the Bristol Landfill as 
a teenager, and using the.Delaware River as a source of fish, 
domestic water, and for recreational swimming and fishing), 
then the potential exposure to contaminants believed to have 
been disposed of at the Bristol Landfill would pose an 
upper-bound excess cancer risk of 3 x 10 (3 excess cancers
in one million exposed) and no excess of risk of 
noncarcinogenic effects. Given that the probability of this 
scenario is highly unlikely, and more important, given that 
this risk assessment has incorporated many assumptions about 
toxicity and exposure that would tend to overestimate actual 
health risks, ENVIRON concludes that the Bristol Landfill does 
not pose a significant risk to public health, even if no 
remedial measures were to be instituted.
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the risks associated with those background constituents that 
were never used by Rohm and Haas in its chemical processes or 
disposed of at the Bristol Landfill were evaluated separately, 
because they are not attributable to the landfill but to 
background. The background constituents that fall into this 
category are arsenic, boron, and nickel. Table 2 presents the 
potential risks associated with these background constituents, 
that were never disposed of at the Rohm and Haas Bristol 
Landfill.

As indicated in the table, all MDD/ADI ratios for these 
background constituents were less than 1, suggesting no 
associated increased risks of noncarcinogenic effects. For all 
scenarios involving exposure to modeled background contaminant 
concentrations in the Delaware River, the background 
contaminant to which the upper-bound cancer risk can be 
attributed is arsenic. It should be noted that the maximum 
detected concentration of arsenic in on-site ground water (from 
which Hog Run Creek and Delaware River concentrations were 
modeled) was substantially lower than the current ERA maximum 
contaminant level (i.e., maximum concentration on-site = 24 
ppb; EPA MCL = 50 ppb). Furthermore, these assessments were 
based upon the current EPA xmit cancer risk factor (UCR) for 
arsenic ingestion, which remains xmder agency review and may 
represent an overestimate of arsenic's cancer potency; and, for 
fish uptake, upon a bioconcentration factor recommended by EPA 
(USEPA 1986d), which scientific evidence suggests to be an 
overestimate by a factor of 4 or more (USEPA 1980, 1981).

Specifically upper-bound risks due to background 
constituents never disposed of at the Bristox Landfill did not 
exceed 1 x lO”® for dirt bike riders, outside contractors at 
the BTSTP site, local residents who use the Delaware River as 
their domestic water source over a 70-year lifetime, local 
fishermen who ingest and are dermally exposed to Delaware River 
water during this activity, individuals who consume fish caught 
in the Delaware River as their entire lifetime source of fish, 
or individuals who swim in the Delaware River throughout their 
lifetimes.



TABLE 2

Dirt Bike Riders

Arsenic**Total:

Total:

Arsenic**Total:

Arsenic**Total;
<1ingestionFish Arsenic**Total:

 

Arsenic**Total:
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Outside Contractors BTSTP Site***

Local Residents (lifetime)

Local Fishermen and their families (lifetime)

Swimmers (lifetime)

Dredge Spoil

Hog Run Creek

Domestic Water from Delaware

Delaware . River

Delaware River

dermal ingestion inhalation

dermal ingestion

dermal ingestion inhalation particulates <1 vapor 

ingestion showering (dermal * inhal.) 

dermal ingestion

dermal ingestion

<1 <1

<1 <1

<1<1

<1 <1

<1<1

Receptor Pppuiatioa Exposure 
HediMgL

BTSTP Soil/Waste

Routes of Exposure
Chemicals of Concern

Chemicals of Concern
NoncancerEffects:MDD/ADIRatios

6 X 10-8 1 X IQ-^P 6 X 10-8 .

7 X 10-81 X IQ-7 1 X 10-^

4 X 10-’8

1 X 10-’81 n -Ifl-g2 X 10-8

1 k ir^1 X 10-8

3 * ’“"li2 X 10-’8

I

s.

1 X 10-’“ 
r X IQ-82 X 10-8

Upper Bound Cancer Risk

Summary of Potential Risks to Public Health Associated with Background Constituents* Never Disposed of at the Rohm and Haas Bristol Landfill 

2 X 10-’“

''Rarkarnund Constituents Never Disposed of at Bristol Landfill = Arsenic, Boron, and Nickel**Upper-bound risks based on current EPA arsenic ingestion unit cancer risk (UCR). This UCR remains under agency review and may represent an overestimate of arsenic's cancer potency (Moore, 1987, USEPA 1987).
***BTSTP = Bristol Township Sewage Treatment Plant
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As indicated above, these upper-bound risks may represent 
overestimates, due to the use of the current EPA-recommended . 
UCR for arsenic and, in the fish consumption scenario, due to 
the use of the EPA-recommended bioconcentration factor for 
arsenic.

Environmental Risk Assessment
ENVIRON also performed an assessment of potential risks to 

environmental receptors of contaminants. Specifically, the 
environmental risk assessment focused on potential impacts on

-X-

A1though this land was 
used by Rohm and Haas for any kind of waste disposal or 

industrial activity, it was decided that potential exposure to 
soil constituents at the school and baseball fields would be 
modeled to provide an understanding of the potential risks to 
individuals at these nearby facilities.

An assessment of the risks to children associated with 
dermal absorption and ingestion of soil containing the maximum 
concentration of contaminants detected in. sampling at the Mary 
Devine School and adjacent baseball fields yielded an 
upper-bound increased cancer risk estimate of 1 x lO" , due 
to the maximum detected concentration of arsenic. It should be 
noted, however, that the arsenic soil concentrations at the 
Mary Devine School and adjacent baseball fields are within the 
range of other Pennsylvania soils data obtained by the United 
States Geological Survey. As in the previously described 
scenarios, these risks were based on the current EPA arsenic 
UCR, which may represent an overestimate of arsenic's cancer 
potency. All MDD/ADI ratios for this population were less than 
one, indicating noncarcinogenic effects would not be expected 
from the modeled exposures.

Potential Risks to Individuals at a Nearby Off-Site 
Property Not Associated with Landfill Releases
It has been noted that Rohm and Haas formerly owned the 

property now occupied by the Mary Devine School and the 
baseball fields adjacent to the school, 
never
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freshwater aquatic life in the Delaware River. Consideration 
of potential risks of the site to terrestrial life was not 
included in the current assessment because of the inadequate 
data upon which to estimate exposures for representative 
terrestrial species and very limited toxicity data for both 
terrestrial animals and plants.

The methodology used to assess risks to environmental 
receptors was comparable to the "safety factor" approach for 
noncarcinogens used in the human health risk assessment, and is 
consistent with methodologies applied by various EPA program 
offices. Essentially, the methodology involves a comparison of 
acceptable concentrations (ACs) for aquatic species (based on 
identification of the lowest effect concentration for each 
chemical to which appropriate uncertainty factors are applied) 
with the modeled concentration (MC) in the Delaware River. 
Chemicals for which modeled concentrations in the Delaware 
River do not exceed the acceptable aquatic concentrations 
(i.e., chemicals with MC/AC ratios less than one) are 
considered not to pose a risk to aquatic life. In the current 
assessment, concentrations in the Delaware River were based on 
maximum ground water loadings to the river and surface water 
modeling results provided by BCM. Assessments of environmental 
risk were conducted for modeled river concentrations at a depth 
of six feet and at 500 feet from the bank.

The results of the environmental risk assessment indicate 
that at 500 feet from the bank, modeled concentrations in the 
Delaware River for all chemicals detected in ground water 
beneath the landfill and for which aquatic toxicity data were 
available should present no risks to aquatic life (i.e., MC/AC 
ratios were less than one for all modeled chemicals). At a 
depth of six feet, however, MC/AC ratios were greater than one 
for five of 69 modeled chemicals: bis(2-ethylhexyl) phthalate, 
mercury, manganese, 2,5-cyclohexadiene-l,4-dione, and 
tetraethyldiphosphoric acid. The latter two chemicals, 
2,5-cyclohexadiene-l,4-dione and tetraethyldiphosphoric acid, 
were only tentatively identified in ground water' beneath the 
landfill. The results of this analysis suggest that some

-xi-
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degree of environmental risk may be associated with these 
chemicals in the Delaware River. For these five chemicals, 
modeled concentrations at a 6-foot depth in the river exceeded 
the acceptable aquatic concentrations by 2- to 19-fold.

The finding of chemicals with MC/AC ratios greater than 
one should be interpreted in light of the conservative 
assumptions used in the current environmental risk assessment. 
Uncertainty factors applied to data for the most sensitive 
aquatic species tested are believed to be conservative, and 
would tend to overestimate, rather than underestimate, risk to 
aquatic species. More important, concentrations modeled in the 
Delaware River were based on maximum loading estimates and 
low-flow conditions, both of which would overestimate typical 
river water concentrations. The assessment also assumed 
chronic exposure to these conservatively modeled 
concentrations. For most aquatic species, exposures to modeled 
concentrations at a 6-foot depth would likely be brief. It is 
also important to note that available monitoring data for the 
Delaware River show that modeled concentrations of manganese 
and mercury, even at a 6-foot depth, are within the range of 
background concentrations found in the Delaware River. 
Therefore, for at least these two inorganic compounds, it would 
appear that modeled concentrations in the Delaware River are 
not likely to have adverse effects on the aquatic life present 
in the river. Finally, there are no current findings of any 
obvious adverse effects on terrestrial or aquatic life on or in 
the vicinity of the Bristol Landfill.

In summary, the environmental risk assessment suggests 
that five chemicals associated with the Bristol Landfill could 
pose adverse impacts on aquatic life in the Delaware River at a 
6-foot depth, immediately off the site, but not at 
concentrations modeled further out in the river. Given the 
many conservative assumptions incorporated in this assessment, 
the likelihood of significant adverse effects on aquatic life 
in the Delaware River associated with the Bristol Landfill is 
expected to be minimal.
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The Rohm and Haas Company previously operated an 
industrial landfill on approximately 85 acres in the Croydon 
area of Bristol Township in Lower Bucks County, Pennsylvania, 
adjacent to the Delaware River. The landfilling operation 
began around 1952 and ended in 1975. Portions of this land are 
currently owned by either Rohm and Haas, Bristol Township 
Authority, or Chemical Leaman Tank Lines, Inc. Approximately 
55 acres of the original property are still owned by Rohm and 
Haas, and have been inactive since 1975. The land owned by the 
Bristol Township Authority was acquired from Rohm and Haas in 
the early 1960's and has been developed into a sewage treatment 
plant, which is operated by the Authority. In addition,^ 
Bristol Township leases a portion of the Authority site and 
maintains a garage and equipment area. The Chemical Leaman 
site was acquired from Rohm and Haas in the late 1960's and was 
developed into a tank truck hauling facility. At present, this 
facility is inactive and the structures associated with the 
former operation have been dismantled and removed. Based on 
data collected from various environmental media associated with 
each of these properties, from 1983 through the present time, 
the EPA has determined that the Bristol Landfill should be 
evaluated and remediated under RCRA Corrective Action.

The remedial investigation of the Rohm and Haas Bristol 
Landfill was performed by BCM Eastern, Inc. (BCM) and included 
a compilation of ground water, surface water, seep, sediment, 
excavated waste, geophysical and air monitoring data (BCM 1984, 
1985a-f, 1986a-e). Extensive monitoring has indicated that the 
ground water beneath the landfill site is contaminated due to 
the past history of industrial landfilling operations. 
Analysis of water and seep samples from the Hog Run Creek 
indicated migration of the ground water crntaminants into the 
surface water. However, because the ground water was more 
extensively monitored than the Hog Rxin Creek and because many
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of the compounds detected in the ground water were likely 
diluted to concentrations below analytical detection limits, 
was determined that the contaminant concentrations in both the 
Hog Run Creek and the Delaware River would be estimated by 
ground water and surface water modeling techniques for the 
purpose of preparing a site specific endangerment assessment. 
Air monitoring indicated the presence of some organic compounds 
at the surface of the landfill, although none of these 
compounds could be detected at the landfill perimeter. The 
landfill surface is currently covered with several inches to 
several feet of dredge spoil from.the Delaware River. As this 
material has been used only for soil covering, it is believed 
that this material has not been affected by any Rohim and Haas 
activities. Rohm and Haas waste materials were present both 
above and below grade at the Bristol Township Sewage Treatment 
Plant. During the late fall and early winter of 1986, a 
portion of this waste, including all surfaced waste, was 
excavated and hauled to the portion of the landfill still owned 
by Rohm and Haas. It has been subsequently covered with 
several feet of dredge spoil obtained from a neighboring 
inactive dredging basin, and vegetated.

ENVIRON Corporation was retained by BCM to perform an 
assessment of potential public health risks posed by the use of 
the landfill proper, as well as by the migration of any 
landfill originated contaminants beyond the landfill 
boundaries. The purpose of this risk assessment is to (1) 
identify the significant pathways of human exposure to 
contaminants associated with the Rohm and Haas Bristol 
Landfill; (2) identify potential receptors; and (3) define the 
current level of risk to public health represented by the 
chemicals found at the site, and any chemicals migrating from 
the site. Potential future risks, such as those associated 
with remedial action at this site, were not assessed as part of 
this study.
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Based on information provided by BCM and by Rohm and Haas, 
ENVIRON identified potential human receptors impacted either 
directly (on-site) or indirectly (off-site) by the Bristol 
Landfill. Exposure scenarios for the risk assessment were 
developed based oh the assumption that the use of the site 
would not change in the future. Where applicable, assumptions 
relating to the degree and frequency of exposure were 
consistent with those recommended by the EPA (USEPA 1986d) and 
in cases where no standard assumptions exist, best scientific 
judgement was applied.

To estimate conservatively the concentrations of the 
ground water chemicals which were shown to migrate either into 
the Delaware River or the Hog Run Creek, BCM used the results 
of the landfill ground water model, and developed and applied 
surface water model. The landfill ground water model 
incorporated the very conservative assumption that each 
contaminant identified was uniformly present in the ground 
water at the maximum concentration detected. Where 
appropriate, ENVIRON used the predictions from these models to 
determine the concentrations of chemicals at the various 
receptors potentially impacted by surface water exposure. 
Site-specific data were used directly for the receptors 
potentially exposed to dredge spoil, soils or waste, 
relevant exposure scenario used the maximum concentrations of 
the contaminants identified in the various matrices. Finally, 
ENVIRON estimated the concentrations for those scenarios which 
involved potential exposure to airborne contaminants.

The following chapter summarizes the general site 
description and history of the Rohm and Haas Bristol Landfill. 
Chapter III summarizes the available data on the nature and 
extent of contamination, and the potential for off-site 
migration. A detailed discussion of the public health risk 
assessment methodology applied is presented in Chapter IV. 
Chapter V reviews the selection of the receptor populations 
potentially impacted by the Bristol Landf-11. The results of
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this assessment of potential human health risks are presented 
in Chapter VI. Chapter VII describes the methodology applied 
to assess the potential risks to the environment associated 
with releases from the landfill, and Chapter VIII presents the 
results of the environmental risk assessment. A discussion of 
the uncertainties and limitations in the overall approach to 
assessing the potential public and environmental health risks 
associated with the Bristol Landfill is presented in Chapter 
IX.
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Waste Disposal History
Based on their knowledge and on the limited records 

available, Rohm and Haas prepared a historical overview of the 
disposal practices employed at the Bristol Landfill (Rohm and 
Haas 1986). It has been estimated by Rohm and Haas that the 
landfill received approximately 240,000 to 295,000 tons of 
process waste material (268,000 tons + 10%) and approximately 
700 to 900 tons of laboratory wastes (800 tons + 10%) during 
the 1952-1975 period. The types of materials which Rohm and 
Haas believes were likely sent to this site are summarized in 
Table 1. Materials which were possibly landfilled at Bristol

General Background and Site Location
The Rohm and Haas plant in Bristol, Pennsylvania was 

of the Rohm and Haas Company's earliest manufacturing 
facilities, with process operations beginning around 1917. 
Over the years, the Bristol plant grew in size and housed the 
full-scale production of materials such as methacrylate 
monomer, acrylic emulsions, and Plexiglas. The Bristol 
facility was also used for small-scale synthesis of products 
such as DDT, and pilot plant production of chemical 
intermediates such as hydrogen cyanide.

Rohm and Haas used approximately 85 acres in the Croyden 
area of Bristol Township in Lower Bucks County, Pennsylvania 
for industrial landfilling operations from 1952 through 1975. 
Figure 1 shows the location of the land either formerly or 
currently owned by Rohm and Haas in this area, and highlights 
the location of the Bristol Landfill. As shown in Figure 2, 
the landfill is bounded by the Delaware River on the south, by 
River Road on the north, by the western boundary of the Bristol 
Township Authority Site (Bristol Township Sewage Treatment 
Plant - BTSTP) on the west, and by the Rohm and Haas Emulsions 
area and treated water basins on the east.
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The Types of Waste Material Believed to be Disposed of in 
the Rohm and Haas Bristol Landfill

Office TrashEnzyme filter cake, spent mash and mold contaminated 
batches Petrolexim ACRYLOID and monomer filter cake 
B-Process and ammonium sulfate tars
Trickle filter sludgeOff-grade emulsions and acrysol (gels and filter cakes)
Fly ashLatex wash (white water) and flushesKYDEX sheet, edge trim, and hopper drainings
Spray Dried PowderMolding Powder (IMPLEX and PLEXIGLAS) • KORAD Film (TUFFAK)Various plastic discards (PLEXIGLAS, PLEX 55, vinyl spacers, PVA film, router chips, fines and slabs) 
LYKOPON press cakeOff-grade ACRYLOID coatings (batches and line drainings) 
ACRYLOID monomersEthylene dichloride distillation residue 
t-BAEMA/DMAEMA press cake and residue Off-grade petroleum ACRYLOID and line drainings Laboratory waste drums (Bristol Plant, Philadelphia Plant, 
Spring House Laboratories, and local schools) 
Trichloroethylene Residue 
Lead drossKettle cleaning residues (petroleum ACRYLOID production) 
Trash from Bristol (town) clean-upMiscellaneous raw materials (i.e. mercaptans, paraformaldehyde, phosphoric acid, monomers, N-vinyl-pyrrolidone, carbon black, ATF raw materials, BCC distillation residue, methyl salicylate, and ion exchange 
beads)
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and which would be currently classified as RCRA Hazardous 
Wastes (i.e. ignitable, corrosive, reactive, or E. P. toxic) 
are summarized in Table 2. Rohm and Haas has estimated that 
between 9 and 27% of the waste disposed at the Bristol Landfill 
would probably be classified as RCRA Hazardous Waste. The 
Bristol Landfill did not receive process wastes that were 
either radioactive, pathological, or highly corrosive.

In addition to Rohm and Haas waste materials, it is 
believed that sludges from both the Levittown and the Bristol 
Township Sewage Treatment Plants were disposed of in the 
landfill. On two occasions, refuse from Bristol Township 
"Clean-up Days" was received by the Bristol Landfill. However, 
the quantity and specific nature of these wastes has not been 
determined. Finally, at the request of the Army Corps of 
Engineers, the Rohm and Haas Bristol Landfill was also used to 
dispose of material which had been dredged from the Delaware 
River channel (dredge spoil).

Landfill Description
For the purposes of simplifying the site description and 

characterization, BCM designated three sub-sections within the 
overall landfill area where waste disposal was known to have 
occurred. These sub-areas are referred to as "A", "B", and 
"C", and are shown on Figure 2. The following is a brief 
description of each landfill area based on a site visit by 
ENVIRON and on information provided by BCM.

Landfill Section A (Including Chemical Leaman and 
Bristol Township Properties)
Landfill Section A encompasses approximately 38 

and is bordered on the west by the Chemical Leaman 
property, on the south by the Delaware River, on the north 
by River Road and on the east by the Hog Run Creek, 
area was used for disposal of a variety of wastes.
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RCRA Hazardous Materials Possibly Disposed of in 
the Rohm and Haas Bristol Landfill

• Ethylene Dichloride• Trichloroethylene
• Toluene
• Xylene• Benzene• Acrylonitrile
• DDT
• DDD• 2,2'-Dichloroethylether
• 2,4-Dichlorophenol
• Phenols• Methylmethacrylate

• Lead (metal)• Cadmium
• Zinc• Barium
• Mercury• Chromium
• Cyanide• Iron
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including crushed drums, crushed lab packs, off—spec raw 
materials and products, as well as refuse from demolition.

All of the waste material disposed in this area 
during the 1952-1975 period has been and is presently 
covered with Delaware River dredge spoil. The general 
vegetation now includes grasses, phragmites, moss, and 
some small deciduous trees. Upon visual inspection, there 
is little evidence of the previous landfilling operation. 
However colorful plastic pellets and scraps were observed 
in the soil, and an occasional rusted shell of a 55-gallon 
drum was found on the soil surface. Recently excavated 
waste and soil from the BTSTP site has been mounded in the 
central portion of this area, covered with dredge spoil, 
and is being vegetated. Bordering the southwest end of 
landfill Section A is a large basin containing material 
dredged from the Delaware River by the U.S. Army Corps of 
Engineers. No waste materials were ever deposited below 
or in the basin and the dredged material has been the 
source for soil which currently covers the Bristol 
Landfill.

Landfill Section A is currently owned by Rohm and 
Haas. Two areas adjacent to Section A that were used 
during the 1950's thru 1975 for landfilling by Rohm and 
Haas were also investigated as part of BCM's studies and 
are included in this assessment. These areas are referred 
to as the BTSTP area and Chemical Leaman site.

The BTSTP is located on a 10 acre lot, part of which 
is leased to Bristol Township by the Bristol Township 
Authority, the site owners. The entire perimeter of ehis 
site is fenced. Prior to the construction of the BTSTP 
facility in the early 1960*s, all of this property was 
owned by Rohm and Haas and was primarily used for the
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systematic disposal of oil additive filter cake, trickling 
filter sludge, and enzyme filter cake. Due to the planned 
expansion of the sewage treatment plant, Rohm and Haas 
contracted BCM to develop and implement a waste removal 
plan for the proposed construction area and those areas 
where Rohm and Haas waste materials were present on the 
soil surface. Approximately 13,000 cubic yards of soil 
and waste were excavated from the BTSTP site and were 
moved to the central eastern area of landfill Section A. 
All exacavated areas at the BTSTP site were then

Some residual waste, observed 
around the existing equipment, could not be accessed and 
was therefore left in place.

The Chemical Leaman site is a 12 acre parcel, bordered 
on the east by the inactive Rohm and Haas landfill on the 
south by a dredged material basin, and on the west by the 
Bristol Township Sewage Treatment Plant. The northern 
property boundary is formed by River Road. Access to this 
lot is limited by a perimeter fence, however, ongoing 
vandelism has resulted in areas of access into this site 
and the adjacent landfill. This property was formerly 
owned by Rohm and Haas and was also used as part of the 
Bristol Landfill. The site was sold to Chemical Leaman 
Tank Lines, Inc. in the late 1960's and was then developed 
into a tank truck hauling facility. Hauling from the 
facility ceased in the late 1970's and all above grade 
structures were removed in 1986. The only visual evidence 
of this former operation is the remaining building 
foundation and a stone covered parking area. The rest of 
this site is currently covered with dredge spoil and is 
vegetated with tall grasses. As part of the Rohm and Haas 
Bristol Landfill remedial investigation, BCM conducted a 
soil boring investigation, and determined that 
approximately 3 to 11 feet of industrial waste materials 
exist below grade at depths ranging from 1.5 to 11 feet.
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One to several inches of 
material from this disposal 

still cover the soil in some portions of this

Landfill Section-C
Landfill Section C is just south of Section B. 

land had been used for the disposal of white liquid 
emulsion in several shallow diked evaporation ponds, 
addition, trickling filter and ferric coagulated sludge 
from the Rohm and Haas waste water treatment plant were 
disposed of in a bulk manner. 
residual hardened polymeric 
practice

These wastes were found beneath approximately 70% of the 
Chemical Leaman property.

Landfill Section B
Landfill Section B is bordered by the Hog Run Creek 

the west, by River Road on the north, by the Rohm and Haas 
Emulsions Plant on the east, and by a Bristol Landfill 
access road on the south. The surface soil in this area 
is generally sandy and is vegetated with grasses, low 
brush and some small trees. The northern perimeter of the 
area is fenced by Rohm and Haas, however it was evident 
that the fence had been vandalized in places, and that 
trespassing could occur.- It has been estimated that 
20,000 55-gallon drums of Rohm and Haas waste materials 
have been buried in landfill Section B. According to both 
former and some current Rohm and Haas Bristol Plant 
employees, the majority of drums in landfill Section B 
contain water-based emulsion polymers, and water or 
solvent-based solution polymers. However it has also been 
suggested that these drums could contain any of the 
compounds used or produced by Rohm and Haas. Test pits 
conducted by BCM in 1984 (BCM 1985e) confirmed that 
emulsions and solution polymer materials were drummed and 
disposed of in landfill Section B.
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No visible debris or 
At the 

odors could be detected from

Other Study Areas
The primary purpose of the remedial investigation 

performed by BCM was to characterize the nature and extent of 
the environmental contamination which had been incurred as a 
result of the Rohm and Haas Bristol Landfill. However, a 
relatively 'small portion of the land owned by Rohm and Haas in 
the Bristol/Croyden area was actually used for waste disposal. 
The remainder of the Rohm and Haas property has been used to 
construct manufacturing facilities, offices, a waste water 
treatment plant, treated water basins, or has been left 
undeveloped. BCM conducted various environmental sampling 
programs in each of these other areas.

Rohm and Haas formerly owned the 22.7-acre site that the 
Bristol Township Mary Devine School now occupies, along with 
several athletic fields adjacent to the school. Approximately 
500 children in grades kindergarten through sixth attend the 
Mary Devine School. Neither the school grounds nor the ball 
fields were ever used for industrial waste disposal or 
industrial or commercial activities.. However, because this 
school is closest to the Bristol Landfill, BCM tested both soil 
and ground water for potential contamination.

Hog Run Creek
The Hog Run Creek runs between landfill Section A and 

landfill Sections B and C, with one small culvert design 
bridge connecting these areas. The banks of the creek are 
heavily vegetated with mature deciduous trees and the 
creek itself supports a variety of marshland plants. Flow 
within the Hog Run Creek is tidally influenced. At low 
tide, portions of the creek are mud and at high tide the 
depth is as great as 4 to 6 feet, 
chemical waste was evident in or near the creek, 
time of the site visit, no 
the Hog Run Creek.

area. However, trees and grasses have come through this 
layer of waste and also cover the remainder of the site.
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Chemical Charactecization of the Site
At the request of Rohm and Haas, BCM has, since 1983, 

conducted a series of studies in the vicinity of and within the 
Bristol Landfill. These studies have served to identify 
environmental media which have been contaminated as a result of 
previous waste disposal practices, and to determine the nature 
and extent of the contaminants present. The detailed 
description of this work is presented in reports prepared by 
BCM (BCM 1984, 1985a-f, 1986a-e). Additional site data 
obtained by BCM were made available to ENVIRON in draft reports 
(BCM 1986f,h) or in memoranda (BCM 1987a-d). The following is 
a brief overview of the work performed by BCM and the data that 
were used either directly or indirectly in the assessment of 
potential public health risks.

Ground Water
The Bristol Landfill is located on the Atlantic 

Coastal Plain of southeastern Pennsylvania. In general, 
this area is underlain by unconsolidated sediments as well 
as alluvial sand and gravel which rest upon schist 
bedrock. Depth to bedrock ranges from 15 to 55 feet below 
grade. Ground water at the Bristol Landfill occurs in the 
intergranular space of the sediments and in bedrock 
fractures. Test borings on the landfill site have 
indicated the presence of discontinuous silt clay layers 
in the alluvial sediments which act as local aquitards. 
Therefore, the ground water was characterized as belonging 
to either the upper or lower aquifer.

According to BCM, the upper aquifer discharges to the 
Hog Run Creek or the Delaware River, while the lower 
c-quifer flows only into the Delaware River. Based on 
repeated measures of ground water table elevations, BCM 
has concluded that ground water from the landfill
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spectrum selected by a computer 
The chemist can either (1) confirm 

and indicate that the compound's

does not flow toward any of the local residential areas. 
In addition, because the river channel offshore of the 
landfill is dredged into bedrock, it was determined that 
the two aquifers discharged directly into the Delaware 
River, and could not pass beneath the river into 
Burlington County, New Jersey.

At present, over 100 ground water monitoring wells 
have been installed at the Bristol Landfill. For the 
public health risk assessment, ENVIRON relied on data 
obtained from wells located on landfill areas A, B, and 
C. Several rounds of ground water samples were analyzed 
for the priority pollutants and for specific compounds 
used or manufactured by Rohm and Haas. In addition, two 
rounds of ground water samples were analyzed by gas 
chromatography and mass spectroscopy to ascertain the 
identity of other (i.e., nonpriority pollutant organic 
compounds) chemicals which might be present. The mass 
spectrum obtained for each unknown compound was matched as 
closely as possible to one in a computer data base 
containing over 40,000 spectra. This latter type of 
analysis is often referred to as a "plus-40'. The 
identification of compounds by this technique is 
considered to be tentative, and the corresponding 
concentrations are estimated values. However, the plus-40 
analysis is extremely useful when there are limited data 
on the exact nature of the waste originally disposed i 
site, when the compounds included on the priority 
pollutant list are not reflective of the compounds 
disposed, or when unknown decomposition products have 
formed from the original waste materials.

The mass spectrum for each compound identified in the 
plus-40 analysis is reviewed by an analytical chemist and 
compared against the mass 
as the closest match, 
that the match was close
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identity is "reasonably certain"; (2) indicate that the 
match was not perfect, but that the compound identified is 
likely "that compound or an isomer"; or (3) determine that 
the match was poor and that the compound's identity is 
still unknown. Despite the tentative nature of the 
plus-40 analysis, ENVIRON into this study incorporated all 
chemicals that were classified "reasonably certain" or 
"the named compound or an isomer". Chemicals which were 
not matched properly or which were determined to be 
experimental artifacts, were not included in the risk 
assessment. Rohm and Haas reviewed the list of 
tentatively identified compounds, and in some instances 
suggested that the actual compound was likely different 
than the named compound. For example, 
2-[2-(2-butoxyethoxy)ethoxy]-ethanol was identified as 
"the named compound or an isomer" in several wells during 
both rounds of the plus-40 analysis. Rohm and Haas 
indicated that this chemical was not handled, while a 
related compound, 2-(2-butoxyethoxy)-ethanol was routinely 

Therefore, the latter compound was 
determined to be the most appropriate for the risk 
assessment.

The ground water contamination at the Bristol Landfill 
is principally found within the upper aquifer, 
highest levels of contamination appear to be localized in 
the vicinities of monitoring wells LF-004-021 and 
LF-102-015. A copy of the site map indicating monitoring 
well locations, and a table of the ground water chemicals 
detected at the Bristol Landfill and used in the risk 
assessment are provided in Appendix A. Within each group 
of chemicals, the concentrations have been ranked from 
high to low. The sampling date and the monitoring well 
from which the sample was collected are also indicated. 
Each ground water monitoring well is assigned either a 

or "LF" prefix, which was meant to indicate the



I

2.

-21- 001527

location of each well with respect to Hog Run Creek. 
Wells prefixed with CR are located east of Hog Run Creek; 
wells with the LF prefix are located west of the creek. 
The second string of digits represents the well 
identification number and the last string indicates the 
depth of the bottom of the screened interval below ground 
surface in feet.

Soils
BCM implemented a soils investigation program for 

various areas outside of the Bristol Landfill, including 
the Mary Devine School grounds and athletic fields and the 
Bristol Township Sewage Treatment Plant site. The 
sampling locations and the analytical data obtained during 
this program are provided in Appendix A.

Many of the soil samples analyzed by BCM were found to 
contain elements which were not known to be handled by 
Rohm and Haas at the Bristol facility; these include 
arsenic, boron, and nickel. In general, these elements 
are normal components of soil. Exposure to certain 
elements can produce toxic effects in humans. However, 
like other compounds found in the environment, elements 
will not cause-toxicity unless the concentration in the 
environment is sufficiently great and the potential for 
human exposure to these elevated levels exists. The U.S. 
Geological Survey (U.S.G.S.) has compiled information on 
element concentrations in soils throughout the United 
States (Shacklette and Boerngen 1984). Table 3 compares 
the maximum concentrations of the elements detected in 
soils at the Bristol Landfill to average concentrations 
measured by the U.S.G.S. in background soil samples from 
the southeastern and central eastern area of Pennsylvania 
and the central western boarder of Mew Jersey. Tie 
maximxim element concentrations detected in the soils 
adjacent to the Rohm and Haas Bristol Landfill are all 
within the average background concentrations reported in 
the surrounding area.



TABLE 3

U.S.G.S Data
Element

BTSTP

ref: Shacklette and Boerngen, 1984.

"Maximum Detected Concentrations

Element Concentrations in the Soils at the 
Bristol Landfill Compared to Background U.S.G.S.

Soils Samples (ppm)

I I I I I 
I I I I I I 
I I I.

II I
•"Arsenic 

Barium 
Boron 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Zinc

Cntrl-E.
Pennsylvania

Cntrl-W.
New Jersey

o Swk 
cn os 00

Dredge
Soils

S.E.
Pennsvlvani a

16 - 100 
300

70 - 300
30

50 - 700 
3000

30 - 700 
200- 300 

0.082 - 0.13
30 - 700 

2500 - 6500 
0.7 - 5 
120 - 3500

10 
300

70 - 300
70
20 

3000
20 

200 - 300 
0.082 - 0.13

15 
1100 

0.7 - 5 
45

4.2 
54.4
NA 
<2.0
7.21 
NA 

28.5 
300 
<0.1
5.4 
NA 
0.067 

84.9

2.76
74.6
2.8
7.51

24.4 
3605 
15.2 

185.0
3.5 
17.0 

410.0 
<0.048 
56.0

2.96 
104.0 
NA 
31.5 
20 
16,200 
77.4 

250.0 
0.101 

23.8 
4550 

1.89 
228

MAXIMUM CONCENTRATIONS 
Mary Devine 
School and 
Baseball Fields

6.5
500
20
50

50 - 700
5000 - >10,000

30 - 700
1000 - 7000

0.082 - 0.13
30 - 700
2000

0.7 - 5
120 - 3500
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BCM conducted an air quality study with a TRC Trace 

Atmospheric Gas Analyzer 6000 system and with stationary 
air samplers to determine if organic vapors were being 
discharged from the surface of the landfill and, if so, to

Waste from the BTSTP Site
As part of the landfill remedial investigation and the 

proposed expansion of the Bristol Township Sewage 
Treatment facility, Rohm and Haas requested that BCM 
perform an investigation of the residual subsurface waste 
at this site (BCM 1984, 1985b, 1986a). As was described 
in Chapter II, three specific types of Rohm and Haas waste 
(i.e., oil additive filter cake, trickling filter sludge, 
and enzyme filter cake) had been systematically buried in 
trenches. BCM noted that although these three wastes had 
been buried together, it was possible to identify each 
type of waste based on their physical appearance. 
Therefore, discrete (both grab and composite) waste 
samples were collected and analyzed. These data are 
provided in Appendix A.

Delaware River Dredge Spoil
As was discussed in Chapter II, a portion of the 

Bristol Landfill was used in the past by the Army Corps of 
Engineers to dispose of material dredged from the Delaware 
River channel. In general, this dredge spoil can be 
described as ranging from silt to cobbles however the 
majority of material may be called silty medium to fine 
sand. BCM has estimated that most of the landfill areas 
have been covered with several inches to several feet of 
this material.

Dredge spoil samples were obtained by BCM and analyzed 
for the presence of organic contaminants. The sampling 
locations and the results of this analysis are presented 
in Appendix A.
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determine the concentrations of these compounds in the 
ambient air at the Rohm and Haas property boundary (BCM 
1985f). Several samples taken directly from the surface 
of the landfill were found to contain levels of butyl 
acrylate, ethyl acrylate, benzene, toluene, methyl ethyl 
ketone, methyl acrylate, and xylenes in the low ppb (by 
volume) range. However, the levels of all of these 
compounds at the landfill perimeter were below analytical 
detection limits. ENVIRON estimated that the potential 
carcinogenic health risks to on-site receptors as a result 
of measured organic vapor emissions would be negligible. 
Therefore, these data were not used in the human health 
risk assessment.

Description of Modeled Concentrations
BCM sampled and analyzed surface water and seeps from the 

Hog Run Creek for the presence of priority pollutants and Rohm 
and Haas specific compounds. These data confirmed that ground 
water contaminants from the landfill were migrating into the 
Hog Run Creek.

However, based on several considerations, it was decided 
that the surface water data compiled by BCM would not be used 
directly in the current risk assessment. The monitoring data 
from Hog Run Creek were less extensive and less rigorous than 
the ground water data from the landfill. Moreover, 
contaminants which had been detected in the ground water could 
still be discharging to Hog Run Creek, as well as the Delaware 
River, but be diluted to concentrations below the analytical 
detection limits.

It was determined that mathematical modeling of on-site 
ground water data would provide the most conservative approach 
to determining the magnitude of surface water contamination in 
Hog Run Creek and the Delaw.-re River, due to migration of 
chemicals from the Bristol Landfill. This analysis was 
performed by BCM in two steps. The first step involved the 
development of a ground water model to determine the daily mass 
loading of contaminants into the Hog Run Creek and the Delaware
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River. The second step involved the development of a surface 
water model to determine the average concentrations of each 
contaminant in the creek and at various distances from the 
landfill 
below.

Surface Water Modeling
The modeling of contaminant concentrations in the 

Delaware River offshore of the Bristol Landfill and in the 
Hog Run Creek :s complicated by the fact that the river 
flow in this area is tidally influenced. In addition, 
because the contaminated ground water discharges along the 
bank of the river, and because the river is quite wide at

A brief overview of this work is discussed

Ground Water Modeling
The simulation of ground water flow at the Rohm and 

Haas Bristol Landfill was based on a finite difference 
modular model developed by McDonald and Harbaugh (1984) 
^nd on the extensive body of hydrogeological data compiled 
by BCM. This model included the upper and lower aquifers 
of the landfill, although only the upper aquifer was 
calibrated against average measured water table head 
values. To be consistent with the hydrogeological data 
gathered at the site, the simulation specified that the 
upper aquifer discharged to both the Hog Run Creek and the 
Delaware River, while the lower aquifer discharged only to 
the river.

The mass loading of each ground water contaminant (Mi) 
into the creek or river is calculated as the product the 
ground water flux (Q) and the contaminant concentration in 
the ground water (Ci). The mass loading calculations 
performed by BCM incorporated the highly conservative 
assumption that each aquifer beneath the landfill was 
xiniformly contaminated with the maximum measured 
concentration of each contaminant identified in that 
aquifer.
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this point, an assumption of complete chemical mixing 
across the river was not justifiable. Therefore, it was 
determined that average surface water concentrations 
should be calculated using the Modified Tidal Prism Method 
(Mills et al. 1985).

Input to the Modified Tidal Prism model included the 
mass flux estimates predicted by the ground water model, 
river velocity estimates provided by the Delaware River 
Basin Commission (DRBC), and estimates of the width- of the 
contaminant mixing zone (Fisher et al. 1979). The DRBC 
made available results of a river flow model for the low 
flow condition (2800 cu. ft./sec.) controlled by the U.S. 
Army Corps of Engineers at the dam in Trenton, New 
Jersey. These results provided approximations of 
cross-sectional areas and velocities of the Delaware river 
in the vicinity of the Bristol Landfill over a mean tidal 
cycle, which in turn were used to estimate the daily 
volumetric tidal flushing. The average concentrations of 
contaminants at various distances from the landfill 
shoreline were then calculated by dividing the daily 
contaminant mass loadings by the daily volumetric tidal 
flow within the defined offshore distance.

The calculated surface water concentrations are likely 
higher than those which actually exist in the Delaware 
River, due to the fact that the contaminant mass loadings 
predicted by the ground water model were overestimated and 
the daily volumetric tidal flow in the river and mixing 
zone were underestimated. The results of the application 
of the surface water model are presented in Append!:; 3.
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METHODOLOGY FOR ASSESSING 
PUBLIC HEALTH RISKS

The preceding chapters provided an overview of the history 
and the extent of contamination associated with the Rohm and 
Haas Bristol Landfill. This chapter presents' the methodology 
used to organize this information into a framework that permits 
the evaluation of risk to human health from potential exposures 
to contaminants migrating from the Bristol Landfill. The 
methodologies applied for assessing the public health risks 
associated with the Bristol Landfill are described below. (The 
results-generated by this risk assessment methodology are 
presented in Chapter VI.)

Estimating the public health risk of a chemical requires 
two types of information: the magnitude of human exposure to 
the chemical and the nature and severity of the chemical’s 
toxicity. At one extreme, if no set of circumstances could 
produce exposure to the chemical, there would be no risk. 
Similarly, if a substance were never toxic to anyone in any 
amount, no risk would be possible. Most situations, however, 
involve some exposure to a substance, and all substances will 
produce an adverse effect (toxicity) under some condition of 
exposure. Risk assessment is the process of evaluating these 
exposures and the potential effects at each level of exposure 
in order to estimate the probability of an adverse effect under 
the conditions of potential human exposure. The general 
approach used to assess public health risks from contaminants 
detected at the Bristol Landfill is outlined in Figure 3.

In the first step of the risk assessment process, the 
available information on the history of the hazardous waste 
site and its associated contamination is reviewed. The 
applicable information reviewed for the Bristol Landfill is 
summarized in Chapters II and III of this report. Such a 
review is performed in order to determine the likely extent of 
contamination associated with the site (both on-site and
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Steps in Hazardous Waste Site 
Public Health Risk Assessment Methodology

Review History of Site Operations and 
Available Monitoring Data

Identify Toxicity Data on Chemicals 
Detected at Site

I

Evaluate Toxicity Data on Identified 
Chemicals of Concern

Develop ADIs (acceptable daily intakes for noncarcinogens and noncarcinogenic chronic 
effects of carcinogens) and UCRs (unit 
cancer risks for carcinogens)

Identify Populations Potentially Subject 
to Exposure, Develop Exposure Scenarios, 
and Estimate Resultant Human Intake

I

Calculate Numerical Estimates of Risk on 
the Basis of Estimated Human Intake and 
ADIs and UCRs
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off-site, the specific contaminants involved, and to estimate 
the potential for migration of these contaminants.

Because of the large number of chemicals often associated 
with a chemical waste site, it is sometimes necessary to limit 
the number of chemicals considered in assessing potential 
public health risk. Thus, in the second step of the 
assessment, "indicator" chemicals may be selected from among 
the chemicals identified in environmental samples. The 
selection of such chemicals is generally based primarily upon 
their measured concentrations in ground water, surface, or soil 
samples and their inherent toxicities. Additional factors to 
be considered include physical and chemical parameters related 
to the chemicals' environmental mobility and persistence.

In the present case, the priority pollutant and "plus-40" 
ground water analyses resulted in the detection of 
approximately 150 chemicals. In addition, approximately 25 
additional chemicals were detected in samples of waste and 
dredge spoils from the site. Due to the large number of 
chemicals detected in ground water samples on which measures of 
human and animal toxicity are not readily available, the 
selection of indicator chemicals in the more traditional manner 
was not possible. In order to carry out this assessment, 
ENVIRON first gathered the available toxicity constants which 
have been developed by the Environmental Protection Agency 
(USEPA 1986d) on all chemicals detected at the site. For the 
remaining chemicals searches of the toxicity literature 
(Toxline, Toxback) were performed in order to identify data 
upon which to base acceptable daily intake levels and unit 
cancer risk factors. The result of this search effort was the 
identification of toxicity data on approximately 80% of the 
total mass of contaminants detected in ground water, excluding 
metals, and on approximately 88% of the total mass including 
metals for which EPA has developed toxicity criteria. (For the 
purpose of this assessment, total mass was defined as the sum 
of the maximxim concentrations of chemicals detected in ground 
water from wells on landfill Sections A, B, and C which were
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analysis. 
measures, 
a carcinogen.

Since nonearcinogenic effects are thought to have a 
threshold dose below which the effect will not occur, 
initially attempts to identify the threshold dose by 
determining the no-observed-effect level (NOEL) from 
observations of exposed people or experimental animals, 
some cases, all examined exposures produce an effect, and a 
lowest-observed-effeet level (LOEL) provides the best available 
data for estimating the threshold.. Such NOELs and LOELS are 
divided by safety (or uncertainty) factors to obtain an 
acceptable daily intake (ADI) of the chemical. Safety factors 
adjust for limitations in the toxicity data and for differences 
between the conditions of exposure under which toxicity data 
were collected and the conditions of human exposure. They also 
adjust for variability in susceptibility in the human 
population and for general imprecision in extrapolating from

priority pollutants or classified as "reasonably certain" or 
"the named compound or an isomer" in the plus-40 analysis). 
Toxicity data were available on the large majority of chemicals 
detected in other media. All chemicals for which toxicity data 
were identified were used as indicator chemicals in the 
subsequent analysis.

In the third step of the analysis, the identified toxicity 
data are evaluated to ascertain the types of health effects or 
disease ’that may be produced by exposure to the detected 
chemicals. These data are also evaluated to determine the 
quantitative relationship between the amount of exposure to a 
substance and the extent of toxic injury or disease. They are 
generally derived from studies of humans and laboratory 
animals, and from studies of the behavior of chemicals within 
the body.

On the basis of toxicity data, quantitative measures of 
potential health damage are developed in step four of the 

Different methodologies are used to develop such 
depending on whether a chemical is a noncarcinogen or
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laboratory animals to humans. This procedure for development 
of an ADI may also be applied to chronic noncarcinogenic risks 
associated with carcinogens.

In contrast to noncarcinogens, carcinogens are thought by 
some investigators to pose some risk at any exposure level. 
Although the size of the risk declines with decreasing 
exposure, under the "no-threshold" hypothesis the risk becomes 
zero only at zero exposure. The "no-threshold" assumption for 
carcinogens is based on some current theories about the 
carcinogenic process and has generally been adopted by federal 
agencies as a conservative practice to protect public health. 
Despite the hypothetical nature of the "no-threshold" concept, 
in keeping with the conservative public health practices of the 
federal agencies, we have adopted the "no-threshold" hypothesis 
for all carcinogens treated in this report. It is recognized 
that this assumption may be incorrect for some carcinogens.

Scientists have developed several mathematical models to 
estimate, by extrapolation, low-dose carcinogenic risks to 
humans from observed high-dose toxicity typically found in 
experimental animal studies. The result of applying these 
models to carcinogenicity data is an estimate of the upper 
limit on lifetime risk per unit of dose (unit cancer risk or 
UCR). The mathematical model used by EPA (and by ENVIRON in 
this risk assessment) - to generate a UCR for extrapolating 
carcinogenic response from high doses to low doses - is the 
linearized multistage model. This model estimates the upper 
limit on lifetime risk per unit of dose and provides a 
"conservative" estimate of risk, i.e., the model is likely to 
overestimate the actual UCR for a carcinogen. There are 
several alternative models that may fit experimental data as 
well as the EPA model, but which generally predict lower risks 
in the low dose region, sometimes by several orders of 
magnitude. As in the adoption of the "no-threshold" hypothesis, 
we have adopted the EPA model to ensure a conservative (public 
health protective) estimate of the UCR. The actual UCRs for 
many of the carcinogens are likely lower than predicted UCRs, 
and may be zero for some.
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The result of the fourth step of this risk assessment was 
therefore the development of chronic ADIs for noncarcinogens 
and the noncarcinogenic effects of carcinogens and UCRs for 
carcinogens. In cases where EPA had already developed and 
published an ADI (or reference dose = RfD) or UCR for a 
chemical, these values were used by ENVIRON in the risk 
assessment. For chemicals without a published ADI (carcinogens 
and noncarcinogens), where appropriate toxicity data were 
identified ENVIRON has calculated an ADI and/or a UCR. In 
addition, for subchronic exposures (in this assessment for 
chemicals to which outside contractors at the BTSTP site could 
be exposed), subchronic ADIs were developed. In cases where 
EPA has developed and published a subchronic ADI for a 
chemical, these values were used in this assessment. For 
chemicals to which outside contractors working at the BTSTP 
site could be subchronically exposed for which a EPA subchronic 
ADI has not been developed, ENVIRON developed such values on 
the basis of American Conference of Governmental Industrial 
Hygienists (ACGIH) Threshold Limit Values (TLVs). For 
chemicals for which neither an EPA subchronic ADI nor an ACGIH 
TLV was available, ENVIRON developed such values based upon 
available toxicity data, applying methodology consistent with 
that of USEPA. The ADIs and UCRs used in this assessment and 
the data on which they are based are provided in Appendix F.

In the fifth step of the risk assessment process, 
populations at risk of exposure to contaminants from the site 
are identified and hypothetical scenarios regarding the nature 
of their exposures are developed. In the present assessment, 
such scenarios were constructed to represent the upper bound of 
reasonably foreseeable exposures to various contaminated media 
(e.g. surface water, soil, waste) by a number of subgroups of 
•the local population. Such scenarios are likely to provide the 
basis for risks which are more likely to represent the upper 
bounds of exposure and therefore be overestimates rather than 
underestimates, of actual risk. These scenarios account for 
the duration of exposure, the route of exposure, and the amount
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of chemical absorbed into the body, as well as the 
characteristics of the exposed population.

The result of step five is the estimation of the daily 
intake of each contaminant a person would receive as a result 
of exposure under the conditions described by each scenario. 
In this assessment, the daily dose estimates were based upon 
the maximum concentration of each contaminant detected in each 
sampled medium and thus represent maximum daily doses (MDDs). 
In the case of noncarcinogens and carcinogens, the estimated 
daily human intake is multiplied by the detected concentration 
to determine the maximum daily dose (MDD). In the case of 
carcinogens, the estimated lifetime human intake is multiplied 
by the detected concentration to determine the lifetime average 
daily dose (LADD). The populations-at-risk identified in this 
assessment are described in Chapter V of this report. The 
exposure scenarios developed in this risk assessment are 
generally described in Chapter VI and are described in greater 
detail in Appendix G.

In the sixth step of the risk assessment process, 
numerical estimates of risks are calculated for each chemical 
by each potential route of exposure, on the basis of the ADIs 
and UCRs (step four) and the human intakes estimated for each 
exposure scenario (step five). Such estimates represent the 
public health risks which are postulated to result from 
exposure to the chemicals, at the detected (or modeled) 
concentrations, under the assumed conditions of exposure, 
numerical estimate of risk for noncarcinogens is determined by 
dividing the MDD (in mg/kg/day) by the acceptable daily intake 
(ADI, in mg/kg/day): if the MDD/ADI ratio does not exceed 1.0, 
then no adverse noncarcinogenic health effects would be 
expected to occur under those conditions of exposure. In the 
case of carcinogens, the LADD (in mg/kg/day) is multiplied by 
the UCR (in [mg/kg/day]“^) to calculate an upper-bound, 
lifetime cancer risk. A lifetime increased cancer risk of 
one-in-one-million (lO"®) indicates that upper-bound risk of
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one new case of cancer per lifetime would be expected for every 
one million people exposed to that concentration of contaminant 
under the assumed exposure conditions, provided all the other 
conservative assumptions adopted in the risk assessment method 
are correct. [Ratios of MDD/ADI for noncarcinogens and 
noncancer effects of carcinogens, and upper-bound, lifetime 
cancer risks for carcinogens under the potential exposure 
scenarios are presented in Appendix H (Tables 5 and 6)].

Under the scenarios developed in this risk assessment, 
there were several cases in which individuals could be 
postulated to have potential simultaneous exposure to more than 
one contaminated medium. In such cases, in order to verify 
that the MDD/ADI ratios or estimates of upper-bound, lifetime 
cancer risk were sufficiently protective of public health, the 
following procedure was undertaken. First, the doses of 
individual chemicals which would result from exposure to the 
maximum concentration in each medium (air, water, soil) were 
calculated. In the case of noncarcinogens and noncarcinogenic 
effects of carcinogens, the maximum daily dose for each 
scenario was divided by the ADI and the resultant ratios were 
summed (Hazard Index). If the sum of the ratios was 1.0 or 
less, no adverse noncarcinogenic health effects would be 
expected to occur from the combined pathways of exposure. For 
carcinogens, upper-bound, lifetime cancer risks were estimated 
based on lifetime average daily doses for each potential route 
of exposure, and the resultant risks were similarly summed. 
[Sums of MDD/ADI ratios and of upper-bound, lifetime cancer 
risks are presented in Appendix H (Tables 5 and 6)].

The methodology for conducting a public health risk 
assessment followed here is consistent with methods developed 
by the National Academy of Sciences (NRC 1983) and by EPA in 
its Superfund Public Health Evaluation Manual (USEPA 1986d). 
(Detailed descriptions of Steps 3, 4, 5, and ' of this risk 
assessment methodology are presented in Appendix D.)
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IDENTIFICATION OF HUMAN POPULATIONS . 
POTENTIALLY SUBJECT TO EXPOSURE
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Dirt Bike Riders
Evidence of unauthorized recreational activities 

on the Bristol Landfill property suggested that 
receptor populations could be exposed to chemicals

IDENTIFICATION OF HUMAN POPULATIONS 
POTENTIALLY SUBJECT TO EXPOSURE

This chapter provides a description of potential human 
populations and the activities in which they could be engaged 
which could result in exposure to contaminants from the Rohm 
and Haas.Bristol Landfill. ENVIRON identified various 
potential human receptors who could be impacted by releases 
from the Bristol Landfill. These receptors were selected on 
the basis of site location and uses, surrounding facilities and 
uses, and ground water hydrogeology, in consultation with Rohm 
and Haas and BCM. While all of the receptors identified have 
the potential for exposure to chemicals from the landfill, the 
degree of exposure and risk to the receptor groups would vary 
considerably depending on the nature, duration, and frequency 
of the anticipated activities. Of the receptors identified, 
ENVIRON quantitatively modeled the exposure and potential 
health risk of only those which were likely to be maximally 
impacted by the landfill.

In addition, ENVIRON identified a human population group 
for consideration at a nearby offsite property formerly owned 
by Rohm and Haas (i.e., individuals at the Mary Devine School 
and adjacent baseball fields). It should be noted that Rohm 
and Haas never disposed of any waste materials on this property 
and consequently the risks to the individuals who use the 
facilities currently on this property are not believed to be 
attributable to releases from the Bristol Landfill.
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Outside Contcactors at BTSTP Site
As discussed in Chapter II, the Bristol Township 

Sewage Treatment Plant (BTSTP) site was formerly owned 
by Rohm and Haas and was used for land disposal of 
industrial waste materials. The nature and extent of 
the soil contamination which resulted from this 
practice was investigated by BCM (1984, 1986a). 
Remediation of the BTSTP site in selected areas was 
performed during the late fall and early winter of 
1986 by waste excavation and removal, using a 
backhoe. The excavated areas were then backfilled 
with clean fill material. However, because of its 
proximity to tanks and underground lines, not all of 
the waste identified could be removed during the 
excavation process. This material was left in place 
and covered with clean fill. It was postulated that a 
future exposure to the contaminated soil and waste 
material could occur if contractors were hired to 
perform work (i.e., pipe repair, new construction, 
etc.) for the BTSTP. Therefore, ENVIRON modeled

found on-site, despite the fact that the landfill is 
fenced and posted by Rohm and Haas. While not

■ sanctioned by Rohm and Haas, the landfill terrain of . 
section A is commonly used for dirt-biking. It was 
assumed that this activity is limited to adolescents 
(ages 12-18 years) and that exposure would primarily 
occur through dermal contact with soil and subsequent 
unintentional soil ingestion, and inhalation of dust 
created during dirt biking activity. Due to the heavy 
vegetation along the Hog Run Creek, it was judged 
unlikely that the dirt bikers would cross through the 
creek into landfill sections B or C. However, it was 
suggested that while dirt biking these individuals 
might ingest and be dermally exposed to limited 
amounts of water from the creek for refreshment.
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a hypothetical scenario involving an unprotected 
worker using a shovel to excavate residual material, 
assuming exposure to soil and waste contaminants 
through dermal contact and subsequent unintentional 
soil ingestion, and dust and vapor inhalation.

Hunters and Target Shooters
Based on the presence of shot gun shells 

throughout the landfill property, it was acknowledged 
that hunters and target shooters can gain access to 
the landfill. However, it was determined that there 
were fewer routes of exposure to landfill contaminants 
and less frequency associated with either hunting or 
target shooting in comparison to dirt biking. 
Therefore the potential health risks to either of 
these receptors would likely be less than or equal to 
those estimated for dirt bikers. The potential 
exposures and risks to these receptors were therefore 
not modeled in the assessment.

Township Employees at BTSTP Site
During the period of time that waste was uncovered 

and excavated from the BTSTP site, the full time 
township employees could have been exposed to waste 
constituents through dust and vapor inhalation, and 
dust ingestion. However, because the township 
employees did not come into physical contact with the 
landfill waste, it was determined that the potential 
exposure and the correspondiii^ health risk to this 
population would likely be insignificant and 
substantially less than that estimated for the future 
outside contractors at the BTSTP site. The potential 
e;i>osures and risks to these receptors were therefore 
not modeled in this assessment.
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Local Residents
The Bristol Water Plant is located approximately 

three miles upstream of the Bristol Landfill and draws 
water from the Delaware River. This plant currently 
supplies, potable water to the entire population of 
Bristol Borough (reported to be 10,867 in 1980) as 
well as to other local residential areas, such as 
Croydon (BCM 1986f). Because the flow of the Delaware 
River is tidally influenced as far north as Trenton, 
New Jersey, it was postulated that contaminants 
released from the landfill could impact the water 
drawn by the Bristol Water Plant. Therefore, ENVIRON 
determined that the local residents could potentially 
be exposed to contaminants in water through ingestion, 
dermal absorption, and through inhalation of organic 
chemicals volatilized during showering.

Rohm and Haas Personnel
Currently and historically, Rohm and Haas security 

guards periodically patrol the landfill grounds. 
Again, this activity would have resulted in less 
exposure to landfill contaminants than any of the 
other recreational or occupational activities 
identified. The potential exposures and risks to 
these receptors were therefore not modeled in this 
assessment.

Recreational Fishermen and their Families
In the vicinity of the Bristol Landfill, the 

Delaware River is used for recreational fishing. 
Fishermen could potentially be exposed to contaminants 
from the landfill through limited dermal contact and 
limited ingestion of river water during the activity.

■ "“in addition, these receptors and their families would 
likely consume the fish that have been caught. Since
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It was determined, however, 
contaminants due to either 

activities would likely be less than or 
those estimated for the recreational 

Consequently, the potential exposures and 
associated with recreational boating and water

fish often have the potential to bioaccumulate 
chemicals in their tissues, the ingestion of fish from 
the Delaware River could also represent a potential 
exposure to contaminants released from the landfill.

Recreational Boaters and Water Skiers
The most popular recreational uses of the Delaware 

River in the vicinities of Bristol and Croydon are 
boating and water skiing, 
that the exposure to river 
of these two 
equal to 
swimmers. 
risks 
skiing were not modeled in this assessment.

Individuals at the Mary Devine School
As was discussed in Chapter II, Rohm and Haas formerly 

owned the property that the Mary Devine School and 
adjacent baseball fields now occupy. This property was 
never used however for any kind of waste disposal, waste 
handling or industrial or commercial activity. In 
addition, the constituents and concentrations detected in 
soil samples from the school and baseball field sites are 
consistent with background soils samples from the

Recreational Swimmers
Although there is no indication that the shoreline 

of the Bristol Landfill is actually used by 
recreational swimmers, it was postulated that this 
activity might occur. Potential exposure to 
contaminants in the river could occur through dermal 
absorption and ingestion.

Off-Site Population With Exposures Not Associated with the 
Bristol Landfill
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southeastern region of Pennsylvania (see Chapter III). 
However, to provide an understanding of the potential 
impacts of the constituents detected at the Mary Devine 
School and adjacent baseball fields, the potential risks 
associated with exposure to soils via dermal absorption 
and unintentional ingestion were evaluated.
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In this chapter of the report, an assessment of the 
potential health risks to human receptors associated with 
releases of chemical constituents from the Bristol Landfill is 
presented. Risks to individuals at a nearby offsite location 
unassociated with landfill disposal and releases have also been 
assessed. To perform this assessment, information on the 
toxicity of chemicals detected at the landfill and surrounding 
areas is combined with estimates of human exposure to 
identified receptors, to produce estimates of potential human 
health risks.

As described in Chapter V, a total of 5 on-site 
populations and 4 off-site populations were identified as 
potential human receptors to landfill releases. It was judged 
that the potential exposures (and associated risks) to 5 of 
these receptor groups would be greater than those of the 
remaining receptor groups. Consequently, in the following 
analysis, the risks to 5 receptor groups with relatively higher 
potential exposures to chemical releases from the Bristol 
Landfill are quantitatively estimated: 1) dirt bike riders on 
the Bristol Landfill; 2) outside contractors at the Bristol 
Township Sewage Treatment Plant (BTSTP site); 3) local 
residents whose water is drawn from the Delaware River by the 
Bristol Water Plant; 4) recreational fisherman and their 
families; and 5) recreational swimmers in the Delaware River. 
It can be assvjumed that the potential health risks to the 
remaining identified receptors (hunters and target shooters 
the Bristol Landfill; township employees at the BTSTP site; 
Rohm and Haas security personnel; and recreational boaters and 
water skiers on the Delaware River) would be lower than those 
quantitatively estimated in this analysis.

In addition, as a conservative measure, the potential 
risks to individuals who work or play at the Mary Devine School 
or adjacent baseball fields were estimated. This property was 
formerly owned by Rohm and Haas but was never used by the
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company for any type of waste disposal or industrial activity. 
Consequently, the estimated risks from exposure to constituents 
detected in soils at the Mary Devine School and adjacent 
baseball fields are not believed to be attributable to landfill 
releases.

In this assessment, ENVIRON specifically evaluated.those 
potential exposure pathways that are believed to be the most 
significant for the the populations potentially at risk. In 
order to estimate potential health risks associated with these 
pathways, it was necessary to develop specific scenarios in 
which assumptions about the nature of exposure are applied, i 
a matter of prudent public health policy, ENVIRON has chosen 
assumptions in its'exposure scenarios that would generally be 
considered to result in exposure estimates that represent 
upper-bound levels of reasonably foreseeable exposures.

The scenarios modeled in this risk assessment are believed 
to be ones that could potentially occur for members of the 
community surroxmding the landfill or individuals who come onto 
the landfill (either as workers or trespassers). For instance, 
recreation on the landfill, which is fenced and posted for no 
trespassing, is not anticipated for most individuals. It has 
been observed however, that adolescents ride dirt bikes on the 
landfill after constructing a means of entry. Consequently, 
the risks to these individuals have been modeled in this 
assessment.

In general, the assumptions about potential conditions of 
exposure applied in this analysis, while judged to be 
reasonable, are also expected to overestimate potential 
exposure and associated risk. Furthermore, in estimatii.g 
potential exposures to all modeled receptors, ENVIRON has 
applied maximum contaminant concentrations that were either 
detected in or modeled to the media under consideration (i.e., 
creek or river water, soil, dredge spoil, waste). The human 
doses estimated on the basis of these maximum concentrations 
consequently represent maximum daily doses (MDDs), and would 
overestimate exposure (and risk) to the majority of individuals
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in the population surrounding the Bristol Landfill.
The approach that has been taken with regard to the derivation 
of acceptable levels of exposure, based on the toxicologic 
properties of the detected chemicals, would also tend to 
overestimate potential health risks. As described in Appendix 
D, conservative assxunptions have been used in the derivation of 
acceptable daily intake levels (for noncarcinogens and for the 
noncarcinogenic effects of carcinogens) and unit cancer risks 
(for carcinogens). These include the use of safety factors for 
deriving ADIs for noncarcinogenic effects and conservative 
extrapolation models for estimating the potency of carcinogens.

As described in Chapter IV, for potential exposure to 
noncarcinogens (and for chronic noncarcinogenic risks of 
carcinogens), MDD/ADI ratios were calculated and cases in which 
these ratios exceeded 1.0 identified (i.e., cases with a 
potential increased risk of a noncarcinogenic health effect). 
For potential exposure to carcinogens, upper-bound, lifetime 
cancer risk estimates under each exposure scenario were 
calculated. These upper-bound estimates of cancer risk were 
interpreted in the context of generally accepted levels of 
public health risk, to ascertain the potential public health 
significance of these exposures. In interpreting the results, 
it should be considered that the conservative assumptions 
incorporated in this risk assessment, both in terms of 
potential human exposure and the inherent toxicity of a 
chemical substance, tend to overestimate the true risks to 
human receptors from potential exposure to chemical releases 
from the Bristol Landfill. It should be noted that the 
assessment of risks has been divided into two parts based on 
the nature of the contaminants. For each scenario, the risks 
associated with "landfill chemicals", which can be defined as 
chemicals believed to have been disposed of at the Bristol 
landfill, are first presented. Second, tie risks associated 
with four chemicals (arsenic, boron, iron, and nickel) detected 
in soil and ground water which represent "background, 
constituents" which were never disposed of at the Bristol
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Dirt Bike Riders
To assess the potential risks of dirt biking on the 

landfill, ENVIRON modeled exposure to contaminants 
measured in dredge spoil (considered "soil" for this 
scenario) on the landfill or waste at the Bristol Township 
sewage Treatment Plant (BTSTP site) (as a result of 
unintentional soil ingestion, dermal absorption, and 
inhalation of particulates) and exposure to contaminants

Landfill are presented. The risks from the "background 
constituents" are assessed separately from the "landfill 
chemicals" because they are indigenous to the surrounding area 
and are not the result of waste disposal at the landfill.

The remainder of this chapter presents a description of 
each exposure scenario modeled in this risk assessment and the 
results of our evaluation. The major assumptions used to model 
exposures are discussed in detail in the exposure scenarios 
presented in Appendix G and summarized in tables in Appendix H.

As detailed in Chapter V (Identification of Human 
Populations Potentially Subject to Exposure), ENVIRON 
identified various potential human populations who have the 
potential for exposure to chemicals directly on the Bristol 
Landfill. These include: dirt bike riders, outside contractors 
at the BTSTP site, duck hunters, target shooters, township 
employees at the BTSTP site, and Rohm and Haas security 
officers. Upon further evaluation of each of these groups it 
was decided to model quantitatively the specific exposures for 
dirt bike riders and outside contractors at the BTSTP site, as 
they were identified to potentially have the maximum amount of 
contact with contaminants detected at the landfill (i.e., 
higher exposures than the remaining identified on-site receptor 
groups — see Chapter V).

Risk to On-Site Populations Who Could Be Impacted by th_e 
Bristol Landfill
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in Hog Run Creek (as 
dermal absorption). 
organics was modeled for exposure 
BTSTP site.

Exposure to Contaminants in the Dredge Spoil or BTSTP Waste — Unintentional Ingestion, Dermal
• Absorption and Inhalation of Particulates

a result of water ingestion and 
In addition, inhalation of volatile 

to the waste of the 
Under these exposure scenarios, it was 

assumed children from the ages of twelve to eighteen 
(using a fifteen-year-old as an average) could ride their 
dirt bikes on the landfill 210 times over a 3-year period 
(i.e., 2 times a week during 35 weeks of the year, for 3 
years between ages twelve to eighteen). In an alternative 
worst-case analysis; it was assumed that 10% of the time 
that dirt bike riders rode over the dredge spoil it was 
eroded sufficiently to permit exposure to the BPTSP waste 
beneath.

Estimated human intakes of chemical contaminants from 
each route of exposure were used to derive numerical 
estimates of risk associated with dirt biking. If more 
than one route of exposure to a medium (i.e., soil, water) 
was identified, then total risk from exposure to the 
contaminants identified in that medium was determined by 
summing the risks estimated from each route of exposure 
(e.g., risk from ingestion of water and the risk from 
dermal absorption of water).

Exposure Scenarios
Exposure to soil (dredge spoil) 

contaminants in the landfill area of the Rohm 
and Haas Bristol Landfill was identified as a 
potential exposure pathway for teenagers from 
the surrounding community who ride dirt bikes on 
the landfill. In an additional extreme 
worst-case analysis, the potential exposure of 
dirt bikers to waste beneath the dredge spoil 
was modeled. In the latter worst-case analysis
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it was assumed that the integrity of the dredge 
spoil covering the landfill could be compromised 
on 10% of the days a dirt biker rode on the 
landfill, resulting in exposed waste on the 
landfill surface and associated chemical 
exposures. Three potential pathways of exposure 
to soil contaminants (or waste contaminants) 
were modeled — unintentional ingestion of soil, 
dermal absorption from soil, and inhalation of 
dust particulates.

In modeling unintentional ingestion of 
contaminated soil and waste, it was assumed that 
a teenager could potentially ingest one-half of 
his typical daily soil intake each time he rode 
his bike — 10 mg of soil for a 
fifteen-year-old. (See Appendix E for details 
of soil ingestion assumptions.) Also, it was 
assumed that 100% of ingested contaminants would 
be absorbed from the soil by the 
gastrointestinal tract. In modeling dermal 
absorption of soil contaminants, it was assumed 
that a fifteen-year-old could expose his face 
and 2/3 of his upper limbs (i.e., wearing a 
short-sleeved shirt) to the soil each time he 
rode his dirt bike. A deposition of 0.5 mg 
soil/cm^ of body surface area (Lepow et al. 
1975) was assumed. (See Appendix E for details 
of dermal contact, assumptions.)

Dermal absorption was assumed to be less 
than 100% because of the barrier provided by the 
skin. Dermal absorption from soil was assumed 
to be 1% of the concentration present in the 
soil on the skin surface for chemicals with a 
high (log greater than 4), based on 
a conservative estimate derived from dermal 
absorption data obtained by Poiger and Schlatter
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(1980). Dermal absorption data for all other 
chemicals was assumed to be 10%, unless 
additional chemical-specific information on 
dermal absorption was available. The dermal 
absorption coefficients and log K^^^s for the 
chemicals evaluated for dredge spoil on the 
Bristol Landfill are presented in Appendix H, 
Section lA, Table 2 and for the chemicals 
evaluated for the BTSTP waste are presented in 
Appendix H, Section IB, Table 2.

In modeling inhalation of particulates, it 
was assumed that teenagers would be riding for 3 
hours each day of exposure with a moderate 
activity breathing rate. The level of suspended 
particulates potentially inhaled was based on 
modeling of the dirt bike riding activity. A 
model was used to derive an estimate of the 
quantity of particulate emissions from an 
unpaved road subjected to vehicular traffic. 
This estimate was combined with assumptions 
concerning the riding habits of dirt bike riders 
in the area (distance, speed, etc.) and the 
assumption that dust is generated uniformly over 
the riding area, to estimate the concentration 
.of dust to which the riders were exposed. (See 
Appendix C for a complete description of the 
model developed to estimate levels of suspended 
particulates associated with dirt bike riding.)

For a more complete description of the 
exposure scenarios modeling unintentional 
ingestion of contaminated soil on the landfill, 
see Appendix G, Section lA, Scenario Bl. For 
the exposure scenarios that model dermal 
absorption of contaminated soil on the landfill, 
see Appendix G, Section lA, Scenario B2. For 
the exposure scenarios that model inhalation of
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Assessment of Risks - Landfill Chemicals 
(dredge spoil) 
Various organic and inorganic chemicals 

were identified in the dredge spoil which covers 
the area of the Bristol Landfill where dirt bike 
riders have been observed. For the purpose of 
this assessment, all chemicals detected in the 
dredge spoil were considered landfill 
chemicals. MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the chemicals identified 
in dredge spoil were present at levels which . 
under the modeled exposure scenarios, resulted 
in MDD/ADI ratios which exceeded 1.0. The 
hazard index (based on the sum of the ratios) 
also did not exceed 1.0. On the basis of this 
analysis, potential exposure from unintentional 
ingestion of soil contaminants, dermal 
absorption of contaminants, or inhalation of 
contaminated particulates of landfill chemicals 
— either alone or as the combination of all 
routes of exposure — is not expected to result 
in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to expoc-re of dirt bike riders to the 
carcinogens identified in the dredge spoil were 

by the dermal route, 6 x 10 by 
ingestion, and 3 x 10 ® by inhalation of 
particulates. The total risk associated with 
all three routes combined was 7 x 10

For specific numerical estimates of risk 
derived from the detected soil concentrations of

contaminated particulates from the landfill, see 
Appendix G, Section lA, Scenario B5.
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landfill chemicals under the exposure conditions 
of these scenarios, see Appendix H, Section lA, 
Tables 5 and 6.

iii. Assessment of Risks - Background 
Constituents (dredge spoil).
No background constituents were identified 

in dredge spoil.

Assessment of Risks - Landfill Chemicals 
(BTSTP Waste: Worst-Case) 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were identified in the BTSTP waste 
which exists under the dredge spoil that covers 
the landfill area where dirt bike riders have 
been observed. In this worst-case analysis, it 
was assximed that on 10% of the days on which a 
dirt biker rode on the landfill, the dredge 
spoil cover of the landfill would be 
compromised, resulting in exposed waste on the 
landfill surface and associated chemical 
exposures. MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the landfill chemicals 
identified in -the BTSTP waste were present at 
levels which under the modeled exposure 
scenarios, resulted in MDD/ADI ratios which 
exceeded 1.0. The hazard index (based on the 
sum of the ratios) also did not exceed 1.0. On 
the basis of this analysis, potential exposure 
from accidental ingestion of soil contaminants, 
dermal absorption of contaminants, or inhalation 
of contaminated particulates of landfill 
chemicals — either alone or as the combination
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carcinogens 
X 10”^°

Assessment of Risks - Background Constituents (BTSTP Waste: Worst-Case) 
Three inorganic chemicals which represent 

background.constituents and were never disposed 
of at the Bristol Landfill were identified in 
the BTSTP waste which exists under the dredge 
spoil that covers the landfill area where dirt 
bike riders have been observed. In this 
worst-case analysis, it was assigned that on 10% 
of the days on which a dirt-biker rode on the 
landfill, the dredge spoil cover of the landfill 
would be compromised, resulting in exposed waste 
on the landfill surface and associated chemical 
exposures. MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the background 
constituents identified in the BTSTP waste were 
present at levels which under the modeled 
exposure scenarios, resulted in MDD/ADI ratios 
which exceeded 1.0. The hazard index (based on

of all routes of exposure — is not expected to 
result in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of dirt bike riders to the 

identified in the BTSTP waste were 5 
by the dermal route, 4 x 10 by 

ingestion, and 2 x 10 by inhalation of 
particulates. The total risk associated with 
all three routes combined was 3 x 10

For specific numerical estimates of risk 
derived from the detected soil concentrations of 
landfill chemicals in the BTSTP waste, see 
Appendix H, Section IB, Tables 5 and 6.
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Exposure Scenario
In an extreme worst-case analysis, the 

potential exposure of dirt bike riders to 
volatile organic chemicals from BTSTP waste on 
the landfill was modeled. In this scenario, it 
was assumed that the integrity of the dredge 
spoil covering the landfill could be compromised 
on 10% of the days a dirt biker rides on the 
landfill, resulting in exposed waste on the 
landfill surface and associated chemical 
exposures.

Exposure to Volatile Air Contaminants in the 
BTSTP Waste — Inhalation (Worst-Case)

the sum of the ratios) also did not exceed 1.0. 
On the basis of this analysis, potential 
exposure from accidental ingestion of soil 
contaminants, dermal absorption of contaminants, 
or inhalation of contaminated particulates of 
background constituents — either alone or as 
the combination of all routes of exposure is 
not expected to result in any noncarcinogenic 
health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of dirt bike riders to arsenic, 
a carcinogenic background constituent identified 
in the BTSTP waste, were 8 x 10 by the 
dermal route, 6 x 10“® by ingestion, and 1 x 
io“5 by inhalation of particulates. The total 
risk associated with all three routes combined 

—8 was 1 X 10
For specific numerical estimates of risk 

derived from the detected soil concentrations of 
background constituents in the BTSTP waste, see 
Appendix H, Section IB, Tables 5 and 6.
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Assessment of Risks - Landfill Chemicals 
(Worst-Case)
Various organic chemicals believed to have 

been disposed of at the Bristol Landfill were 
modeled to the air from concentrations detected 
in the BTSTP waste (which is under dredge spoil) 
where dirt bike riders have been observed. In 
this worst-case analysis, it was assumed tnat a 
dirt biker could be exposed to these air 
concentrations on 10% of the days he rides on 
the landfill (due to potential disruption of the

Air contaminant levels were estimated based 
on detected concentrations of contaminants in 
the BTSTP waste. A model which estimated the 
process of vapor diffusion via the pore spaces 
in soil was used to estimate the vapor levels. 
This was combined with a box model to predict 
concentrations in the ambient air at the source 
of emissions. (See Appendix C for a complete 
description of the model developed to estimate 
air concentrations of organic chemicials 
volatilized during dirt bike riding.)...

In modeling inhalation of volatile organic 
contaminants, it was assumed that a dirt bike 
rider could inspire contaminants for three hours 
per day and that 100% of the inspired 
contaminants would be absorbed from the lungs to 
the bloodstream. In addition, it was assumed 
that a dirt bike rider would be engaged in 
moderate activity with the respective breathing 
rate.

For a more complete description of the 
exposure scenarios modeling inhalation of 
volatile contaminants from the BTSTP waste on 
the landfill by dirt bike riders, see Appendix 
G, Section IB, Scenario C2.
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Exposure to Water Contaminants in Hog Run Creek 
—- Ingestion and Dermal Absorption

Exposure Scenario
Exposure to contaminants in the water of 

Hog Run Creek was identified as a potential

iii. Assessment of Risks - Background 
Constituents (Worst-Case) 
Background constituents detected in the

BTSTP waste would not be expected to volatize to 
the air.

dredge spoil cover by the dirt biking 
activity). MDD/ADI ratios were■calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the landfill chemicals 
identified in the BTSTP waste were modeled at 
levels in the air which under the exposure 
scenarios, resulted in MDD/ADI ratios which 
exceeded 1.0. The hazard index (based on the 
sum of the ratios) also did not exceed 1.0. 
the basis of this analysis, potential exposure 
from inhalation of landfill chemicals in the 
BTSTP waste is not expected to result in any 
noncarcinogenic health effects.

The upper-bound, lifetime cancer risk 
estimate due to exposure of dirt bike riders to 
the carcinogens identified in BTSTP waste and 
modeled to the air was 9 x lO”^®. For 
specific numerical estimates of risk derived 
from the modeled air concentrations of landfill 
chemicals in the waste under the exposure 
conditions of these scenarios, see Appendix H, 
Section IB, Tables 5 and 6.
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Gxposuce pathway for teenagsrs from thG 
surrounding community who ridG dirt bikGS on thG 
Bristol Landfill. Two potGntial pathways of 
GxposurG to watGr contaminants wGrG modGlGd - 
ingGstion of watGr and dGrmal absorption from 
watGr.

In modGling ingGstion of potGntially 
contaminatGd crGGk watGr, it was assumGd that a 
tGGnagGr could ingGst 50 ml of watGr by.scooping 
up a handful from thG crGGk Gach timG hG bikGd. 
Also,.it was assumGd that 100% of ingGstGd 
contaminants would bG absorbGd from thG watGr by 
thG gastrointGStinal tract. In modGling dGrmal 
absorption of watGr contaminants, it was assumGd 
that a fiftGGn-yGar-old could GxposG his facG 
and 2/3 of his uppGr limbs (i.G., wGaring a 
short-slGGVGd shirt) to thG watGr by splashing 
himsGlf to cool off Gach timG hG rodG his dirt 
bikG. A dGposition of 2.0 mg watGr/cm of 
body surfacG arGa (VGrsar 1984) was assumGd.

DGrmal absorption of chGmicals from watGr 
was assumed to bG greatGr for chemicals with a 
higher affinity for hydrophobic media than for 
water (as conservatively indicated by an 
octanol-water partition coefficient, 
greater than 10^, or a log greater than 
4). This assumption was made because skin 
exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble 
chemicals. The conservative assumption was made 
that dermal absorption from water for chemicals 
with a log greater than 4 is 50% of the 
concer tration present in water on the skin 
surface, based on dermal absorption data 
obtained by Poiger and Schlatter (1980), and 
that dermal absorption for all other chemicals
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Assessment of Risks - Landfill Chemicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to Hog Run Creek, where dirt bike 
riders might drink and splash to cool off. 
MDD/ADI ratios were calculated for exposure to 
noncarcinogens and for chronic noncarcinogenic 
effects for many of the carcinogens. None of 
the chemicals were modeled at levels in the 
creek which under the exposure scenarios, 
resulted in MDD/ADI ratios which exceeded 1.0. 
The hazard index (based on the sum of the 
ratios) also did not exceed 1.0. On the basis 
of this analysis, potential exposure from 
ingestion or dermal absorption of landfill 
contaminants modeled to Hog Run Creek — eicher 
alone or as the combination of both routes of 
exposure — is not expected to result in any 
noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of dirt bike riders to the 
carcinogens modeled to the creek were 8 x

is 10%. The dermal absorption coefficients and 
log Kq^s for the chemicals evaluated for Hog 
Run Creek are presented in Table 2, Section IC,. 
Appendix H.

For a more complete description of the 
exposure scenarios modeling ingestion of 
contaminated water from Hog Run Creek, see 
Appendix G, Section IC, Scenario Al. For the 
exposure scenarios that model dermal absorption 
of contaminated water from Hog Run Creek, see 
Appendix G, Section IC, Scenario A3.



-10

-59- 001565

and 1 X 10 
associated 
10-«.

iii. Assessment of Risks - Background
Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
of at the Bristol Landfill were detected in 
ground water samples and modeled to Hog Run 
Creek, where dirt bike riders might drink and 
splash to cool off. MDD/ADI ratios were 
calculated for exposure to noncarcinogens and 
for chronic noncarcinogenic effects for many of 
the carcinogens. None of the chemicals were 
modeled at levels in the creek which under the 
exposure scenarios, resulted in MDD/ADI ratios 
which exceeded 1.0. The hazard index (based on 
the sum of the ratios) also did not exceed 1.0. 
On the basis of this analysis, potential 
exposure from ingestion or dermal absorption of 
background constituents modeled to Hog Run Creek 
 either alone or as the combination of both 

routes of exposure — is not expec-Lt.d to result 
in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of dirt bike riders to arsenic, 
a carcinogenic background constituent modeled to 
the creek, were 1 x 10“^° by the dermal route 

"® by ingestion. The total risk 
with both routes combined was 2 x

•“8by the dermal route and 8 x 10 by 
ingestion. The total risk associated with both 
routes combined was 8 x 10

For specific numerical estimates of risk 
derived from the modeled water concentrations of 
landfill chemicals under the exposure conditions 
of these scenarios, see Appendix H, Section IC, 
Tables 5 and 6.
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For specific numerical estimates of risk 
derived from the modeled water concentrations of 
background constituents under the exposure 
conditions of these scenarios, see Appendix H, 
Section IC, Tables 5 and 6.

I i

Dredge Spoil - Background Constituents
No background constituents were identified 

in dredge spoil.

iii■ BTSTP Waste - Landfill Chemicals (Worst-Case Analysis)
In an extreme worst-case analysis, it was 

assumed that a dirt biker could be exposed to 
contaminants in waste on the landfill on 10% of 
the days on which he rode on the landfill (due 
to the potential disruption of the dredge spoil 
cover by dirt biking activity). Thus it was 
assumed that on the remaining 90% of the days he 
rode on the landfill, he experienced the 
conditions modeled for dredge spoil (Section 
VI.A.l.d.ii). The worst-case assessment of 
total risk for dirt bike riders is based on the

Dredge Spoil - Landfill Chemicals
An assessment of total risk for dirt bike 

riders is based on the sum of potential risks 
for both media (soil and water) to which a dirt 
biker could be exposed. Summing noncancer risks 
from all potential routes for dirt bike riders 
resulted in total MDD/ADI ratios which did not 
exceed 1.0. The total upper-bound, lifetime 
cancer risk estimate for all landfill chemicals 
and all routes was 8 x lO”^.

Total Risk Associated with Dirt Bike Riding on the Landfill
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Outside Contractors at the BTSTP Site
To assess the potential risks to outside contractors 

who occasionally do repair work at the BTSTP site, ENVI-RON

BTSTP Waste - Background Constituents 
(Worst-Case Analysis)
In an extreme worst-case analysis, it was 

assumed that a dirt biker could be exposed to 
contaminants in waste on the landfill on 10% of 
the days on which he rode on the landfill (due 
to the potential disruption of the dredge spoil 
cover by dirt biking activity). Thus it was 
assumed that on the remaining 90% of the days he 
rode on the landfill, he experienced the 
conditions modeled for dredge spoil (Section 
VI.A.l.d.ii). The worst-case assessment of 
total risk for dirt bike riders is based on the 
sura of potential risks for all media (soil, 
waste, water, and air) to which a dirt biker 
could be exposed. Summing noncancer risks from 
all potential routes for dirt bike riders 
exposed to background constituents resulted in 
MDD/ADI ratios which did not exceed 1.0. The 
total upper—bound, lifetime cancer risk estimate 
for the carcinogenic background constituent by 

*"8 all routes was 3 x 10

sum of potential risks for all media (soil, 
waste, water, and air) to which a dirt biker 
could be exposed. Summing noncancer risks from 
all potential routes for dirt bike.riders 
exposed to landfill chemicals resulted in 
MDD/ADI ratios which did not exceed 1.0. The 
total upper-bound, lifetime cancer risk estimate 
for all landfill chemicals and all routes was 9 
X 10“®.
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Exposure Scenarios
Exposure to soil contaminants at the BTSTP 

site was identified as a potential exposure 
pathway for workers contracted to excavate small 
areas or perform repair work at the BTSTP site.

Exposure to Soil Contaminants at the BTSTP Site — Unintentional Ingestion, Dermal Absorption 
and Inhalation of Particulates

modeled exposure to contaminants in the soil at the BTSTP 
site (as a result of unintentional soil ingestion, dermal 
absorption and inhalation of particulates) and to 
contaminants in the air (as a result of inhalation of 
volatile organic chemicals). It was assumed that an 
outside contractor who is hired to work on a specific 
construction project outdoors at the BTSTP site could 
experience such exposure during repair activities that 
entail disturbance of the clean-fill soil cover. The 
exposure conditions described in this scenario do not 
apply to fulltime BTSTP employees. ENVIRON has modeled an 
unprotected (i.e., no protective clothing including ho 
artificial breathing eguipment or other respiratory 
protection) adult male worker who uses a shovel to 
excavate residual material at the BTSTP plant. Potential 
exposure was assumed to be for a short period (5 days a 
week, for 2 weeks) which occurred once in the lifetime of 
a worker.

Estimated human intakes from each route were used to 
derive numerical estimates of risk for each exposure, 
more than one route of exposure was identified, the total 
risk from exposure to the contaminants identified in that 
medium was determined by summing the risks from each route 
of exposure (e.g., risk from ingestion of soil, risk from 
dermal absorption from soil and inhalation of 
particulates).
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(See Appendix E for 
Also,

Three potential pathways of exposure to soil 
contaminants were modeled — unintentional 
ingestion of soil, dermal absorption from soil, 
and inhalation of dust particulates.

In modeling unintentional ingestion of 
contaminated soil and dust, it was assumed that 
a worker could potentially ingest one—half of 
his -ypical daily soil intake each time he 
worked at the site (10 mg), 
details of soil ingestion assximptions.) 
it was assumed that 100% of ingested 
contaminants in soil would be absorbed by the 
gastrointestinal tract. In modeling dermal 
absorption of soil contaminants, it was assumed 
that the worker could expose his face and 2/3 of 
his upper limbs (i.e., wearing a short-sleeved 
shirt) to the soil each time he worked, 
resulting,in deposition of 0.5 mg soil/cm of 
body surface area (Lepow et al. 1975). (See 
Appendix E for details of dermal contact 
assximptions.)

Dermal absorption was assumed to be less 
than 100% because of the barrier provided by the 
skin. Dermal absorption from soil was assumed 
to be 1% of the concentration present in the 
soil on the skin surface for chemicals with a 
high (log greater than 4), based on 
a conservative estimate derived from dermal 
absorption data obtained by Poiger and Schlatter 
(1930). Dermal absorption data for all other 
chemicals was assumed to be 10%, unless 
additional chemical-specific information on 
dermal absorption was available. The dermal 
absorption coefficients and log K^^s for the 
chemicals evaluated for the BTSTP site of the 
Bristol Landfill are in Appendix H, Section 2, 
Table 2.
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Assessment of Risks - Landfill Chemicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were identified in the residual 
material which is under clean fill material at 
the BTSTP site. MDD/ADI ratios were calculated 
for subchronic exposure to noncarcinogens and 
for subchronic noncarcinogenic effects for many 
of the carcinogens, due to the short term 
exposure a worker was assumed to have (i.e., 
risk estimates were derived from subchronic

In modeling inhalation of particulates, it 
was assumed that a worker would work 8 hours per 
day with a moderate activity breathing rate. 
The level of suspended particulates potentially 
inhaled was based on a modeling of shoveling 
residual material which occurs during both 
excavation and when dropping the excavated 
material onto storage piles. This model 
incorporates site-specific information on dust 
particle size, material silt content, wind 
speed, and moisture content. (See Appendix C 
for a complete description of the model 
developed to estimate particulate levels 
associated with this work activity.)

For a more complete description of the 
exposure scenarios modeling accidental ingestion 
of contaminated soil at the BTSTP site, see 
Appendix G, Section 2, Scenario Bl. For the 
exposure scenarios that model dermal absorption 
of contaminated soil at the BTSTP site, see 
Appendix G, Section 2, Scenario B2. For the 
exposure scenarios that model inhalation of 
contaminated particulates from the BTSTP site, 
see Appendix G, Section 2, Scenario B6.
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iii. Assessment of Risks - Background 
Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
of at the Bristol Landfill were identified in 
the residual material which is under clean fill 
material at the BTSTP site. MDD/ADI ratios were 
calculated for subchronic exposure to 
noncarcin“ogens and for subchronic

acceptable daily intake levels, based primarily 
on American Conference of Governmental 
Hygienists (ACGIH) Threshold Limit Values. (TLVs) 
for worker exposure). With the exception of 
2,4-dimethylphenol, hone of the landfill 
chemicals in residual waste material were 
present at levels, which under the modeled 
exposure scenarios, resulted in MDD/ADI ratios 
which exceeded 1.0. The dose that could result 
from dermal absorption of 2,4-dimethylphenol 
from soil is greater than the subchronic ADI for 
this chemical (MDD/ADI=5.7), suggesting a 
potential risk of noncarcinogenic effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure to the carcinogens identified in 
the residual material at the BTSTP site were 2 x 

by ingestion, 2 x 10 by the dermal 
route, and 3 x 10“^° by inhalation of 
particulates. The total risk estimate 
associated with all three routes combined was 6 
X 10"^°.

For specific numerical estimates of risk 
derived from the detected soil concentrations of 
landfill chemicals under the exposure conditions 
of these scenarios, see Appendix H, Section 2, 
Tables 5 and 6.
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noncarcinogenic effects- for many of the 
carcinogens, due to the short term exposure a 
worker was assumed to have (i.e., risk estimates 
were derived from subchronic acceptable daily 
intake levels, based primarily on American 
Conference of Governmental Hygienists (ACGIH) 
Threshold Limit Values (TLVs) for worker 
exposure). None of the background constituents 
in residual waste material were present at 
levels, which under the modeled exposure 
scenarios, resulted in MDD/ADI ratios which 
exceeded 1.0. The hazard index (based on the 
sum of the ratios) also did not exceed 1.0. On 
the basis of this analysis, potential exposure 
from unintentional ingestion, dermal absorption, 
or inhalation of particulates of background 
constituents identified in the residual material 
at the BTSTP site — either alone or as the 
combination of both routes of exposure — is not 
expected to result in any noncarcinogenic health 
effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure to arsenic, a carcinogenic 
background constituent identified in the 
residual material at the BTSTP site, were 2 x 
10“’-° by ingestion, 3 x 10“’'^ by the dermal 
route, and 2 x 10“^° by inhalation of 
particulates. The total risk estimate 
associated with all three routes combined was 4 
X 10“^°.

For specific numerical estimates of risk 
derived from the detected soil concentrations of 
background constituents under the exposure 
conditions of these scenarios, see Appendix H, 
Section 2, Tables 5 and 6.
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This 
combined with a box model to 

in the ambient air at the 
(See Appendix C for a 

of the model developed to

Exposure to Volatile Air Contaminants Potentially Released During Excavation of the 
BTSTP Site— Inhalation

Exposure Scenario
Exposure to volatile organic chemicals 

potentially released during excavation at the 
BTSTP site was identified as a potential 
exposure pathway for outside contractors engaged 
in excavation activities. Air levels of 
volatile contaminants were estimated based on 
detected concentrations of contaminants in the 
BTSTP soil or waste. A model was used to 
estimate vapor concentrations in soil pores 
based on the physical and chemical properties of 
the contaminants and the soil* and the 
concentrations of chemicals in the soil, 
methodology was 
predict concentrations 
source of emissions, 
complete description 
estimate air concentrations of of organic 
chemicals volatilized during repair activities 
at the BTSTP site.)

In modeling inhalation of volatile organic 
contaminants, it was assumed that a worker could 
inspire contaminants for eight hours per day and 
that 100% of the inspired contaminants would be 
absorbed from the lungs to the bloodstream. In 
addition, it was asouiucd that a worker would be 
engaged in moderate activity with the respective 
breathing rate.

For a more complete description of the 
exposure scenarios modeling inhalation of 
volatile contaminants from the BTSTP site by 
workers, see Appendix G, Section 2, Scenario C2.
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Assessment of Risks - Landfill Chemicals 
Air concentrations of organic chemicals 

believed to have been disposed of at the Bristol 
Landfill were modeled'from the detected levels 
of these contaminants in the soil or waste at 
the BTSTP site. MDD/ADI ratios were calculated 
for subchronic exposure to noncarcinogens and 
for subchronic noncarcinogenic effects for many 
of the carcinogens, due to the short term 
exposure a worker was assumed to have (i.e., 
risk estimates were derived from subchronic 
acceptable daily intake levels, based primarily 
on American Conference of Governmental 
Hygienists (ACGIH) Threshold Limit Values (TLVs) 
for worker exposure). One chemical, 
2,4-dimethylphenol, was modeled to air at a 
level, which under the modeled exposure 
scenario,.resulted in an MDD/ADI ratio which 
exceeded 1.0. The dose that could result from 
inhalation of 2,4-dimethylphenol from soil is 
greater than the subchronic ADI for this 
chemical (MDD/ADI=200), suggesting a potential 
risk of noncarcinogenic effects. The 
upper-bound, lifetime cancer risk estimate due 
to exposure of outside contractors to the 
carcinogens identified in the BTSTP waste and 
modeled to the air was 6 x 10“^.

For specific numerical estimates of risk 
derived from the modeled ambient air 
concentrations of landfill chemicals under the 
exposure conditions of these scenarios, see 
Appendix H, Section 2, Tables 5 and 6.
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Total Risk Associated with Outside Contractors 
at the BTSTP Site

iii. Assessment of Risks - Background
Constituents
Background constituents detected in soil or 

waste at the BTSTP site would not be expected to 
volatize to the air.

Landfill Chemicals
An assessment of the total risk for outside 

contractors at the BTSTP site is based on the 
sum of potential risks from landfill chemicals 
for both media, to which a worker could be 
exposed (soil and air). Summing risks from all 
potential routes for contractors exposed to 
landfill chemicals resulted in total MDD/ADI 
ratios which did not exceed 1.0, except for 
2,4-dimethylphenol (see Section l.a.ii and
1. c.ii) and in a total upper-bound, lifetime 
cancer risk estimate of 6 x 10 These total 
risks are presented in Tables 5 and 6, Section
2, Appendix H.

Background Constituents
An assessment of the total risk for outside 

contractors at the BTSTP site is based on the 
sum of potential risks from background 
constituents for both media to which a worker 
could be exposed (soil and air). Slimming risks 
from all potential routes for contractors 
exposed to background constituents resulted in 
total MDD/ADI ratios which did not exceed 1.0 
and in a total upper-bound, lifetime cancer risk 
estimate of 4 x 10"^°. These total risks are 
presented in Tables 5 and 6, Section 2, Appendix 
H.
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Risks to Off-Site Populations Who Could Be Impacted by the 
Bristol Landfill

Local Residents
To estimate the potential risks to residential 

populations who draw their water from the Bristol Water 
Plant, ENVIRON modeled exposure to contaminants modeled in 
the Delaware River at 500 feet off the bank (as a result 
of ingestion of water, dermal absorption from water during 
showering and inhalation of organic chemicals volatilized 
during showering). Residents of all ages live in this 
area, so a composite population was considered, comprised 
of an adult male (average of ages eighteen to seventy), an 
adult female (average of ages eighteen to seventy-seven), 
a fifteen-year-old teenager (average of ages twelve to 
eighteen), a nine-year-old child (average of ages six to 
twelve) and, a four-year-old child (average of ages two to 
six). Under these exposure scenarios it was assumed that 
each receptor would use water from the Bristol Water Plant 
every day (i.e., for drinking and showering) during the 
exposed duration of his lifetime (52, 59, 6, 6, and 4 
years, respectively).

As detailed in Chapter V, ENVIRON identified various 
potential off-site human populations who have the potential for 
exposure to chemicals which have been released from the. Bristol 
Landfill. These include: local residents, recreational 
fishermen, recreational swimmers, and recreational boaters and 
water skiers. Upon further evaluation of each of these groups 
it was decided not to model specific exposures for the 
recreational boaters and water skiers because their potential 
exposure to contaminants in the river was 
than or equal to those of the swimmers.
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Exposure to Water Contaminants in the Delaware 
River by Local Residents — Ingestion and Dermal 
Absorption

Exposure Scenarios
Exposure to water contaminants in the 

Delaware River was identified as a potential 
exposure pathway for members of the population 
in the surrounding community who are served by 
the Bristol Water Plant which draws some of its 
water from the Delaware River. In this section 
the assumptions applied to model ingestion of 
water (drinking) and dermal absorption from 
water during showering are described.

In modeling ingestion of water, it was 
assumed that adult males, adult females, and 
teenagers would consume 2 liters of water per 
day while older and younger children would 
consume 1 liter per day. In addition, it was 
assumed that 100% of ingested contaminants would 
be absorbed from the water by the 
gastrointestinal tract.

In modeling dermal absorption of water 
contaminants, it was assumed that each resident 
would expose his entire body surface area to the 
water, resulting in a deposition of 2.0 mg 
water/cm^ of body surface area (Versar 1984).

Dermal absorption of chemicals from water 
was assumed to be greater for chemicals with a 
higher affinity for hydrophobic media than, for 
water (as conservatively indicated by an 
octanol-water partition coefficient, 
greater than 10^, or a log greater than 
4). This assumption was made because skin 
exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble 
chemicals. The conservative assumption was made 
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Assessment of Risks — Landfill ChGtnicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to the Delaware River (at 500 feet 
off the bank) where they could impact the water 
dra5vn by the Bristol Water Plant. MDD/ADI 
ratios were calculated for exposure to 
noncarcinogens and for chronic noncarcinogenic 
effects for many of the carcinogens. None of 
the chemicals detected in ground water were 
modeled at levels in the river which under the 
exposure scenarios, resulted in MDD/ADI ratios 
which exceeded 1.0. The hazard index (based on 
the sum of the ratios) also did not exceed 1.0. 
On the basis of this analysis, potential 
exposure from ingestion or dermal absorption of

The dermal absorption coefficients and 
,s for the chemicals evaluated in water 

used by the local residents from the Delaware 
River are in Appendix H, Section 3, Table 2. 

For a more complete description of the 
exposure scenarios modeling ingestion of 
contaminated water from the Delaware River by 
local residents, see Appendix G, Section 3, 
Scenario Al. For the exposure scenarios that 
model dermal absorption while showering with 
contaminated water from the Delaware River, see 
Appendix G, Section 3, Scenario A4.

that dermal absorption from water for chemicals • 
with a log greater than 4 is 50% of the 
concentration present in water on the skin 
surface, based on dermal absorption data 
obtained by Poiger and Schlatter (1980), and 
that dermal absorption for all other chemicals 
is 10%. 
log
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iii. Assessment of Risks - Background
Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
of at the Bristol Landfill were detected in 
ground water samples and modeled to the Delaware 
Hivgr (at 500 feet off the bank) where they 
could impact the water drawn by the Bristol 
Water Plant. MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the chemicals detected in 
ground water were modeled at levels in the river 
which under the exposure scenarios, resulted in 
MDD/ADI ratios which exceeded L.O. The hazard 
index (based on the sum of the ratios) also did 
not exceed 1.0. On the basis of this analysis, 
potential exposure from ingestion or dermal

landfill contaminants modeled to the Delaware 
River — either alone or as the combination of 
both routes of exposure — is not expected to 
result in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of residents to the carcinogens 
modeled to the river ranged from 3 x 10 to 2 
X lO”^ by ingestion and 4 x 10 to 4 x 
10”’'® by the dermal route for the various age 
groups modeled. The total risk estimates from 
both routes combined ranged from 3 x 10 to 2 
X 10”*’.

For specific numerical estimates of risk 
derived from the modeled water concentrations of 
landfill chemicals \mder the exposure conditions 
of these scenarios, see Appendix H, Section 3, 
Tables 5 and 6.
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For specific nximerical estimates of risk 
derived from the modeled water concentrations of 
background constituents under the exposure 
conditions of these scenarios, see Appendix H, 
Section 3, Tables 5 and 6.

Exposure to Air Contaminants During Showering by 
Local Residents — Inhalation

Exposure Scenario
Exposure to volatile organic chemicals via 

inhalation while showering was identified as a 
potential exposure pathway for the members of 
the population who are served by the Bristol 
Water Plant. Air contaminant levels in the 
shower were estimated based on concentrations of 
chemicals detected in ground water modeled to 
the Delaware River (at 500 feet off the bank). 
A model was used which estimated the release 
rate of volatile organic chemicals during 
showering, based on volatilization from a water

absorption of background constituents modeled to 
the Delaware River — either alone or as the 
combination of both routes of exposure — is not 
expected to result in any noncarcinogenic health 
effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of residents to arsenic, a 
carcinogenic background constituent modeled to 
the river, ranged from 5 x 10 to 4 x 10 

—19 —11by ingestion and 9x10 to 8 x 10 by 
the dermal route for the various age groups 
modeled. The total risk estimates from'both 

—9 routes combined ranged from 5 x 10 to 4 x 
10-8.
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In 
it was assumed that a resident would 

light activity breathing rate during this

Assessment of Risks - Landfill Chemicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to the Delaware River (at 500 feet 
off the bank) and these concentrations were 
further modeled to air concentrations that would 
exist during a shower a local resident would 
take in his house. MDD/ADI ratios were 
calculated for exposure to noncarcinogens and 
for chronic nonearcinogenic effects for many of 
the carcinogens. None of the chemicals were 
modeled at levels 5n the air during showering 
which under the exposure scenarios resulted in 
MDD/ADI ratios which exceeded 1.0. The hazard

droplet in free fall from the shower head to the 
ground surface. (See Appendix C for a complete 
description of the model developed to estimate 
air concentrations of organic chemicals 
volatilized during showering.) In modeling 
inhalation of volatile organic contaminants, 
was assumed that a resident could inspire 
contaminants for one-quarter of an hour (15 
minutes) each day while taking a shower and that 
100% of the inspired contaminants would be 
absorbed from the Ixings to the bloodstream, 
addition, 
have a 
time.

For a more complete description of the 
exposure scenarios modeling inhalation of 
volatile contaminants from the Delaware River 
water during showering, see Appendix G, Section 
3, Scenario C3.
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Assessment of Risks - Background 
Constituents
Background constituents modeled to the 

Delaware River would not be expected to 
volatilize to the air during showering.

Total Risks Associated with Local Residents' Use 
of the Delaware River Water in Their Homes

Landfill Chemicals
An assessment of the total risk for 

residents who use the water from the Bristol 
Water Plant for drinking and showering is based 
on the sum of potential risks for both media 
(water and air). Summing risks from all 
potential routes for residents within all age 
groups exposed to landfill chemicals resulted in 
total MDD/ADI ratios which did not exceed 1.0, 
and total upper-bound, lifetime cancer risk"8 estimates ranging from 6 x 10 to 5 x 
10~^. In addition the upper-bound, lifetime 
cancer risk estimates were sximmed for all routes

index (based on the sum of the ratios) also did 
not exceed 1.0. On the basis of this analysis, 
potential exposure from inhalation of volatile 
landfill chemicals modeled to the air during 
showering is not expected to result in any 

■noncarcinogenic health effects.
Upper-bound, lifetime cancer risk estimates 

due to exposure of residents to the carcinogens 
modeled to the air in a shower ranged from 3 x 
10“® to 2 X 10“^ for the various age groups 
modeled.

For specific numerical estimates of risk 
derived from the modeled air concentrations of 
landfill chemicals in a shower under the 
exposure conditions of these scenarios, see 
Appendix H, Section 3, Tables 5 and 6.
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for a total lifetime of exposure (the sum of 
risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
exposure was 6 x These total risk
estimates are presented in Appendix H, Section 
3, Tables 5 and 6.

Background Constituents
An assessment of the total risk for 

residents who use the water from the Bristol 
Water Plant for drinking and showering is based 
on the sum of potential risks for both media 
(water and air). Summing risks from all 
potential routes for residents within all age 
groups exposed to background constituents 
resulted in total MDD/ADI ratios which did not 
exceed 1.0, and in total upper-bound, lifetime 
cancer risk estimates ranging from 6 x 10 
5 X lO"®. In addition the upper-bound, 
lifetime cancer risk estimates were summed for 
all routes for a total lifetime of exposure (the 
sum of risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
exposure was 6 x 10 ®. These total risk 
estimates are presented in Appendix H, Section 
3, Tables 5 and 6.

Recreational Fishermen and Their Families
Recreational fishing has been observed in the 

Delaware River, and it is reasonable to assume that 
recreational fishing could result in ingestion of fish by 
the fisherman and by members of his family, as well as in
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Exposure Scenario
Exposure to contaminants in the water of 

the Delaware River was identified as a potential 
exposure pathway for residents from the 
surrounding community and others who fish the 
river. Two potential pathways of exposure to 
water contaminants were modeled — ingestion of 
water and dermal absorption from water.

In modeling ingestion of potentially 
contaminated water, it was assumed that a 
fisherman could potentially ingest 50 ml of 
water by scooping up a handful from the river 
each time he fished. Also, it was assumed that 
100% of ingested contaminants would be absorbed 
from the water by the gastrointestinal tract. 
In modeling dermal absorption of water 
contaminants, it was assumed that a 
nine-year-old child could expose his face, 2/3

Exposure to Water Contaminants in the Delaware River by Recreational Fishermen — Ingestion and 
Dermal Absorption

exposure of the fisherman to contaminants in river water 
during the fishing activity.

To estimate the potential risks to a fisherman, 
ENVIRON modeled exposure to contaminants in river water 
(as a result of water ingestion and dermal absorption 
during fishing) and ingestion of contaminated fish. An 
adult male and a nine-year-old child were modeled as 
representative for potential exposure of recreational 
fishermen. In addition, ingestion of contaminated fish 
was modeled for a family comprised of an adult male, an 
adult female,, a fifteen-year-old teenager, a nine-year-old 
child, and a four-year-old child. Contaminant 
concentrations modeled to 110 feet off the bank were used 
in all calculations of potential risks to fishermen and 
their families.
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is 10%.
log Kg„s

of his upper limbs, and 1/2 of his lower limbs 
(i.e., wearing a short-sleeved shirt and shorts) 
to the water by splashing himself to cool off 
each time he fished, while an adult male could 
expose his face and 2/3 of his upper limbs. A 
deposition of 2.0 mg water/cm^ of body surface 
area (Versar 1984) was assumed.

Dermal absorption of chemicals from water 
was assumed to be greater for chemicals with a 
higher affinity for hydrophobic media than for 
water (as conservatively indicated by an 
octanol-water partition coefficient, 
greater than 10^, or a log greater than 
4). This assumption was made because skin 
exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble 
chemicals. The conservative assumption was made 
that, dermal absorption from water for chemicals 
with a log greater than 4 is 50% of the 
concentration present in water on the skin 
surface, based on dermal absorption data 
obtained by Poiger and Schlatter (1980), and 
that dermal absorption for all other chemicals

The dermal absorption coefficients and 
for the chemicals evaluated for the 

water'^in the Delaware River are presented in 
Appendix H, Section 4A, Table 2.

For a more complete description of the 
exposure scenarios modeling ingestion of 
contaminated water from the Delaware River by 
fishermen, see Appendix G, Section 4A, Scenario 
Al. For the exposure scenarios that model 
dermal absorption of contaminated water from the 
Delaware River by fishermen, see Appendix G, 
Section 4A, Scenario A3.
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Assessment of Risks - Landfill Chemicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to the Delaware River (at 110 feet 
off the bank) where residents might fish. 
MDD/ADI ratios were calculated for exposure to 
noncarcinogens and for chronic noncarcinogenic 
effects for many of the carcinogens. None of 
the landfill chemicals were modeled at levels in 
the river which under the exposure scenarios, 
resulted in MDD/ADI ratios which exceeded 1.0. 
The hazard index (based on the sum of the 
ratios) also did not exceed 1.0. On the basis 
of this analysis, potential exposure from 
ingestion or dermal absorption of landfill 
chemicals modeled to the Delaware River — 
either alone or as the combination of both 
routes of exposure — is not expected to result 
in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of fishermen to the carcinogens 

“ ft modeled to the river were 7 x 10 and 2 x 
by ingestion and 9 x 10 and 2 x 
by the dermal route for adult males and 

nine-year-old children, respectively. The total 
risk estimates associated with both routes 

—ft —8combined were 7 x 10 and 2 x 10 for 
adult male and nine-year-old fishermen, 
respectively.

For specific numerical estimates of risk 
derived from the landfill chemicals modeled to 
the Delaware River under the exposure conditions 
of these scenarios, see Appendix H, Section 4A, 
Tables 5 and 6.
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iii. Assessment of Risks - Background
Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
of at the Bristol Landfill were detected in 
ground water samples and modeled to the Delaware 
River (at 110 feet off the bank) where residents 
might fish. MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the ground water chemicals 
were modeled at levels in the river which under 
the exposure scenarios, resulted in MDD/ADI 
ratios which exceeded 1.0. The hazard index 
(based on the sum of the ratios) also did not 
exceed 1.0. On the basis of this analysis, 
potential exposure from ingestion or dermal 
absorption of background constituents modeled to 
the Delaware River — either alone or as the 
combination of both routes of exposure — is not 
expected to result in any noncarcinogenic health 
effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of fishermen to arsenic, a 
carcinogenic background constituent modeled to 
the river, were 2 x 10 ® and 4 x 10 by 
ingestion and 2 x 10 and 5 x 10 by the 
dermal route for adult male and nine-year-old 
fishermen, respectively. The total risk 
estimates associated with both routes combined 
were 2 x lO"® and 4 x 10“^ for adult male 
and'nine-year-old fishermen, respectively.

For specific numerical estimates of risk 
derived from the landfill chemicals modeled to 
the Delaware River under the exposure conditions
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was 
for

Exposure to Water Contaminants in the Delaware 
River by Those Who Consume Fish — Ingestion of 
Contaminated Fish

Exposure Scenario
Ingestion of fish from the Delaware River 
identified as a potential route of exposure 
local recreational fishermen and others who 

might consume fish caught in the section of the 
Delaware River near the Bristol Landfill (e.g., 
family members of fishermen). ENVIRON assessed 
the risks from eating potentially contaminated 
fish for a family comprised of an adult male, 
adult female, fifteen-year-old teenager, 
nine-year-old child, and four-year-old child. 
Based on USEPA's estimate of per capita fish 
consumption, average fish consumption is 
estimated to be 6.5 grams of fish per day (USEPA 
1980). It was assumed that 100% of ingested 
contaminants would be absorbed from the fish by 
the gastrointestinal tract and that all fish 
consumed came from contaminated sections of the 
river. Bioconcentration factors (BCFs), used to 
estimate concentrations of contaminants in fish 
from modeled concentrations in river water at 
110 feet off the bank, are presented in Appendix 
H, Section 4B, Table 2.

For a more complete description of this 
exposure scenario and calculations used to 
determine risks from ingestion fish from the 
Delaware River, see Appendix G, Section 4B, 
Scenario D5.

of these scenarios, see Appendix H, Section 4A, 
Tables 5 and 6.
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Assessment of Risks - Landfill Chemicals 
Several organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to the Delaware River (at 110 feet 
off the bank) where fish might contact them. 
Concentrations of these contaminants in fish 
were estimated by use of bioconcentration 

MDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the chemicals detected in 
ground water were modeled at levels in the river 
which under the exposure scenarios resulted in 
MDD/ADI ratios from contaminated fish 
consumption which exceeded 1.0. The hazard 
index (based on the sum of the ratios) also did 
not exceed 1.0. On the basis of this analysis, 
potential exposure from ingestion of 
contaminated fish (potentially contaminated with 
landfill chemicals) is not expected to result in 
any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of a family ingesting fish 
potentially contaminated by carcinogens modeled 
to the river (to 110 feet off the bank) ranged 
from 8 X lO"® to 7 x lo’*^ for the age groups 
modeled. In addition the upper-bound, lifetime 
cancer risk estimates were sxunmed for all routes 
for a total lifetime of exposure (the sum of 
risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
exposure was 1 x 10
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For specific numerical estimates of risk 
derived from landfill chemicals modeled in the 
Delaware River based on detected concentrations 
in ground water samples under the exposure 
conditions of these scenarios, see Appendix H, 
Section 4B, Tables 5 and 6.

iii. Assessment of Risks - Background Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
■ of at the Bristol Landfill were detected in 

ground water samples and modeled to the Delaware 
River (at 116 feet off the bank) where fish 
might contact them. Concentrations of these 
contaminants in fish were estimated by use of 
bioconcentration factors. MDD/ADI ratios were 
calculated for exposure to noncarcinogens and 
for chronic noncarcinogenic effects for many of 
the carcinogens. None of the chemicals detected 
in ground water were modeled at levels in the 
river which under the exposure scenarios 
resulted in MDD/ADI ratios from contaminated 
fish consumption which exceeded 1.0. The hazard 
index (based on the sum of the ratios) also did 
not exceed 1.0. On the basis of this analysis, 
potential exposure from ingestion of 
contaminated fish (potentially contaminated with 
landfill chemicals) is not expected to result in 
any noncarcinogenic health effects.

The upper-bound, lifetime cancer risks due 
to ingestion of fish contaminated with arsenic, 
a background constituent from the river, ranged —8 —7from 9x10 to 8 X 10 for the age groups 
modeled. In addition the upper-bound, lifetime
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cancer risk estimates were sximmed for all routes 
for a total lifetime of exposure (the sum of 
risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
exposure was 1 x 10

These risks were estimated based on a 
bioconcentration factor (BCF) for arsenic of 44, 
as specified by USEPA (USEPA 1986d). It should 
be noted however, that other studies of 
bioconcentration have estimated the BCF for 
arsenic in fish to be less than 10 (USEPA 1980, 
1981) and detectable accximulation of arsenic by 
aquatic organisms has not always been seen in 
arsenic-polluted areas. Studies of 
bioaccumulation and biomagnification of arsenic 
have shown that arsenic is not accumulated in 
the more toxic arsenious oxide form (LeBlanc and 
Jackson 1973 as cited in USEPA 1981) and it is 
not accumulated significantly in individual 
fish, nor.biomagnified in the food chain to any 
extent (USEPA 1981). In addition, these risk 
estimates are based upon application of EPA s 
unit cancer risk factor (UCR) for arsenic, which 
is currently under agency review and may 
represent an overestimate of arsenic's cancer 
potency. Thus, it is likely that these 
estimates of cancer risk are overestimates of 
the actual cancer risk (due to potential 
overestimates of the BCF and UCR). More 
important, the concentration of arsenic modeled
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Total Risks Associated with Fishing in the 
Delaware River

Landfill Chemicals
An assessment of the total risk for 

fishermen who fish in the Delaware River and 
consume the fish is based on the sum of 
potential risks from all three exposure pathways 
(ingestion of water, dermal absorption from 
water, and ingestion of fish). Summing risks 
from all potential routes for fishermen resulted 
in total MDD/ADI ratios which did not exceed 
1.0, and in total upper-bound, lifetime cancer 
risk estimates of 6 x 10 and 2 x 10 for 
adult male and nine-year-old fishermen, 
respectively. The total upper-bound, lifetime 
cancer risk estimate for a lifetime of exposure 
was 1 X lO"®. These total risk estimates are 
presented in Appendix H, Section 4A, Tables 5 
and 6.

in the Delaware River (at 110 feet off the’bank) 
of 1.35 X 10“^ mg/1 is less than the average 
level measured in many drinking water sources in 
the U.S. (2.4 X 10-3 nig/i USEPA 1980).

For specific numerical estimates of risk 
derived from background constituents modeled in 
the Delaware River based on detected 
concentrations in ground water samples under the 
exposure conditions of these scenarios, see 
Appendix H, Section 4B, Tables 5 and 6.
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eighteen), 
twelve) and, 
six).

Background Constituents
An assessment of the total risk for 

fishermen who fish in the Delaware River and 
consume the fish is based on the sum of 
potential risks from all three exposure pathways 
(ingestion of water, dermal absorption from 
water, and ingestion of fish). Summing risks 
from all potential routes for fishermen resulted 
in total MDD/ADI ratios which did not exceed 
1.0, and in a total upper-bound, lifetime cancer 
risk estimate from arsenic of 6 x 10 and 2 x 
10“^ for adult male and nine-year old 
fishermen, respectively. The arsenic risk 
estimate however, is likely an overestimate (see 
arsenic discussion in the above section on fish 
ingestion), and is not attributable to wastes 
disposed of at the Bristol Landfill. These 
total risk estimates are presented in Appendix 
H, Section 4A, Tables 5 and 6.

Recreational Swimmers
To estimate risks to recreational swimmers in the 

Delaware River, ENVIRON modeled potential exposure to 
contaminants in the Delaware River (modeled to 6 foot 
depths) as a result of accidental ingestion of water and 
dermal absorption of water during swimming. People who 
swim in the fiver are of all ages, so a composite 
population was considered, comprised of an adult male 
(average of ages eighteen to seventy), an aduxt female 
(average of ages eighteen to seventy-seven), a 
fifteen-year-old teenager (average of ages twelve to 

a nine-year-old child (average of ages six to 
a fotr-year-old child (average of ages two to 

Under these exposure scenarios it was assumed that
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each person would swim 90 days per year during the exposed 
durations of his lifetime (52, 59, 6, 6, and 4 years, 
respectively).

Exposure to Water Contaminants in the Delaware 
River by Swimmers — Unintentional Ingestion and 
Dermal Absorption

Exposure Scenarios
Exposure to water contaminants in the 

Delaware River (modeled to 6 foot depths) was 
identified as a potential exposure pathway for 
the people who used the Delaware River for 
recreational purposes, in this case swimming. 
Two potential pathways of exposure to water 
contamination were modeled — unintentional 
ingestion of water and dermal absorption from 
water while swimming.

In modeling ingestion of water, it was 
assimed that each swimmer could unintentionally 
swallow 50 ml of water each day he swam. In 
addition, it was assumed that 100% of ingested 
contaminants would be absorbed from the water by 
the gastrointestinal tract.

In modeling dermal absorption of water 
contaminants, it was assumed that each swimmer 
would expose his entire body surface area to the 
water, resulting in a deposition of 2.0 mg 
water/cm^ of body surface area (Versar 1984).

Dermal absorption of chemicals from water 
was assumed to be greater for chemicals with a 
higher affinity for hydrophobic media than for 
water (as conservatively indicated by an 
octanol-water partition coefficient, 
greater than 10^, or a log greater than 

This assumption was made because skin
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The dermal absorption coefficients and 
,s for the chemicals evaluated for the 
of the Delaware River are in Appendix H,

Assessment of Risks - Landfill Chemicals 
Various organic and inorganic chemicals 

believed to have been disposed of at the Bristol 
Landfill were detected in ground water samples 
and modeled to the Delaware River (at 6 foot 
depths) where recreational swimming takes 
place. rkDD/ADI ratios were calculated for 
exposure to noncarcinogens and for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the chemicals detected in 
ground water were modeled at levels in the river 
(at 6 foot depths) which under the exposure 
scenarios, resulted in MDD/ADI ratios which

exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble 
chemicals. The conservative assumption was made 
that, dermal absorption from water for chemicals 
with a log greater than 4 is 50% of the 
concentration present in water on the skin 
surface, based on dermal absorption data 
obtained by Poiger and Schlatter (1980), and 
that dermal absorption for all other chemicals 
is 10%. 
log 
water e.
Section 5, Table 2.

For a more complete description of the 
exposure scenarios modeling ingestion of the 
potentially contaminated water of the Delaware 
River while swimming, see Appendix G, Section 5, 
Scenario A2b. For the exposure scenarios that 
model dermal absorption while swimming in the 
potentially contaminated water of the Delaware 
River, see Appendix G, Section 5, Scenario A5.
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for
The

exceeded 1.0. The hazard index (based on the 
sum of the ratios) also did not exceed 1.0. On 
the basis of this analysis, potential exposure 
from unintentional ingestion or dermal 
absorption of landfill chemicals modeled to the 
Delaware River — either alone or as the 
combination of both routes of exposure — is not 
expected to result in any noncarcinogenic health 
effects.

Upper-bound, cancer risk estimates due to 
lifetime exposure of swimmers to the carcinogens 
modeled to the river (at 6 foot depths) ranged 

—Q —8from 3 X 10 to 3 x 10 for dermal —8 absorption and from 5x10 to 4 x 10 
ingestion for the age groups modeled, 
total risk estimated from lifetime swimming in 
the Delaware River (both routes combined) ranged 

—ft —7from 5 X 10 ° to 4 X 10 for the age groups 
modeled. In addition the upper-bound, lifetime 
cancer risk estimates were summed for all routes 
for a total lifetime of exposure (the sum of 
risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
swimming exposure was 6 x 10“^. These total 
risk estimates are presented in Appendix H, 
Section 3, Tables 5 and 6.

For specific numerical estimates of risk 
derived from the concentrations of landfill 
chemicals modeled to the Delaware River under 
the exposure conditions of these scenarios, see 
Appendix H, Section 5, Tables 5 and 6.
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iii• Assessment of Risks - Background Constituents
Three inorganic chemicals which represent 

background constituents and were never disposed 
of at the Bristol Landfill were detected in 
ground water samples and modeled to the Delaware 
River (at 6 foot depths) where recreational 
swimming takes place. MDD/ADI ratios were 
calculated for exposure to noncarcinogens and 
for chronic 
noncarcinogenic effects for many of the 
carcinogens. None of the chemicals-detected in 
ground water were modeled at levels in the river 
(at 6 foot depths) which under the exposure 
scenarios, resulted in MDD/ADI ratios which 
exceeded 1.0. The hazard index (based on the 
sum of the ratios), also did not exceed 1.0. On 
the basis of this analysis, potential exposure 
from unintentional ingestion or dermal 
absorption of background constituents modeled to 
the Delaware River — either alone or as the 
combination of both routes of exposure — is not 

. expected to result in any noncarcinogenic health 
effects.

Upper-bound, cancer risk estimates due to 
lifetime exposure of swimmers to arsenic, a 
■carcinogenic background constituent, modeled to 
the river (at 6 foot depths) ranged from 6 x 
10 to 5 X 10 for dermal absorption and 
from 1 X 10 ® to 9 x 10~® for ingestion for 
the age groups modeled. The total risk 
estimated from lifetime swimming in the Delaware 
River (both routes combined) ranged from 1 x 
“8 ”810 to 9 X 10 for the age groups 

modeled. In addition the upper-bound, lifetime 
cancer risk estimates were summed for all routes
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In a worst-case analysis, ENVIRON hypothesized that an 
individual could live in the Bristol Croyden area for a 70-year 
lifetime and engage in a number of activities which could 
result in exposures from releases from the Bristol Landfill.

Worst-Case Analysis: Risks to Individuals Associated with 
Potential Lifetime Exposures to Landfill Releases From 
Multiple Activities Combined

for a total lifetime of exposure (the sum of 
risks for exposure of an adult male, a 
fifteen-year-old, a nine-year-old, and a 
four-year-old). The total upper-bound, lifetime 
cancer risk estimate from an entire lifetime of 
swimming exposure was 1 x 10 . These total
risk estimates are presented in Appendix H, 
Section 5, Tables 5 and 6.

It is likely that this is an overestimate 
of risk for a number of reasons. First, this 
arsenic risk estimate is based on the EPA UCR 
for arsenic, which remains under agency review 
and may represent an overestimate of arsenic's 
cancer potency. Second, the concentration of 
arsenic modeled in the Delaware River (at 6 foot 
depths) of 3.50 X 10"^ mg/1 is less than the 
average level of arsenic measured in many 
drinking water sources in the U.S. (2.4 x 
10”2 mg/1, USEPA 1981). Third, very 
conservative assumptions were applied in 
estimating the concentrations of contaminants in 
the water in which residents could swim.

For specific numerical estimates of risk 
derived from the background constituents modeled 
to the Delaware River under the exposure 
conditions of these scenarios, see Appendix H, 
Section 5, Tables 5 and 6.
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Assessment of Risks - Landfill Chemicals
The total upper-bound cancer risk to an individual 

who lived in the Bristol Croyden area throughout his 
70-year lifetime, dirt-biking on the landfill as a 
teenager and using the Delaware River as a source of 
domestic water and fish and for recreational swimming and 
fishing is 3 x 10“®. No excess risk of non-car'cinogenic 
effects would be expected from engaging in all of these 
activities combined. It should be noted that the 
probability of this scenario occuring in the typical 
individual is high unlikely. More important this risk 
assessment has incorporated many assumptions about 
toxicity and exposure that would tend to overestimate 
actual risks for individuals in particular population 
groups, which when added together result in substantial 
overestimations of risk. Consequently, the actual risk to 
the typical individual in the Bristol Croyden area is 
certainly substantially lower than the above worst-case 
estimate.

Assessment of Risks - Background Constituents
The total upper-bound cancer risk from background 

constituents detected at the Bristol Landfill to an 
individual who lived in the Bristol Croyden area 
throughout his 70-year lifetime, dirt-biking on the 
landfill as a teenager, and using the Delaware River as 
source of domestic water and fish and for recreational

Specifically, the worst-case assumption was made that an 
individual could dirt—bike on the landfill as a teenager, and 
throughout his 70-year lifetime use the Delaware River as a 
source of domestic water and fish and for recreational swimming 
and fishing. The total risk to such a hypothetical individual 
was determined by summing the risks estimated for each of these 
potential exposures.
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Risks to a Neacby Off-Site Population with Exposures Not 
Associated with Landfill Releases

Individuals at the Mary Devine School
To estimate potential health risks to individuals who 

work or play at the Mary Devine School, ENVIRON modeled 
potential exposure of school-aged children to contaminants 
measured in the soil near Mary Devine School and the 
adjacent baseball fields. This assessment was limited to 
the exposures and risks to children, as they would likely 
be more highly exposed (and at higher risk) than adults 
who work in the area. The routes of exposure modeled were 
unintentional soil ingestion and dermal absorption from 
soil for children who play in the area. Under these 
exposure scenarios, it was assumed children from the ages 
of two to six (using a four-year-old as an average).

swimming and fishing is 1 x 10~ . No excess risk of 
non-carcinogenic effects would be expected from engaging 
in all of these activities combined. The excess cancer 
risk is due almost entirely to the background 
concentrations of arsenic, and, because of the previously 
described controversy regarding the EPA UCR for arsenic 
ingestion (upon which this total risk was based), may 
represent an overestimate of actual risk.
Furthermore, the probability of this scenario occurring in 
the typical individual is highly unlikely. More 
important, this risk assessment has incorporated many 
assumptions about toxicity and exposure that would tend to 
overestimate actual health risks for individuals in 
particular population groups, which when added together 
result in substantial overestimates of risk.
Consequently, the actual risk from background constituents 
detected at the Bristol Landfill to the typical individual 
in the Bristol Croyden area is certainly substantially 
lower than the above worst-case estimate.
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Exposure to Soil Contaminan'ts at the Mary Devine 
School — Unintentional Ingestion and Dermal 
Absorption
i. Exposure Scenarios

Exposure to soil contaminants at the Mary 
Devine School and the baseball fields adjacent 
to the school was identified as a potential 
exposure pathway for children and teenagers from 
the surrounding community who use the area for 
school and play. Two potential pathways of 
exposure to soil contaminants were modeled — 
unintentional ingestion of soil and dermal 
absorption from soil.

In modeling unintentional ingestion of 
contaminated soil and dust, it was assumed that 
a child could potentially ingest one-half of his 
typical daily soil intake each day he was at the 
school or on the baseball fields; 50 mg for a 
four-year-old and nine-year-old and 10 mg of 
soil for a fifteen-year-old. (See Appendix E

children from the ages of six to twelve (using a 
nine-year-old as an average), and teenagers from the age 
of twelve to eighteen (using a fifteen-year-old as an 
average) could play in the area of the Mary Devine School 
and adjacent baseball fields 5 times a week for 40 weeks 
during the exposed durations of their lifetime (4, 6, and 
6 years, respectively).

Estimated human intakes from each route were used to 
derive numerical estimates of risk for each exposure. If 
more than one route of exposure was identified, then total 
risk from exposure to the contaminants identified in that 
medium was determined by summing the risks from each route 
of exposure (e.g., risk from ingestion of soil and the 
risk from dermal absorption from soil).
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for details of soil ingestion assumptions.) 
Also, it was assumed' that 100% of ingested 
contaminants would be absorbed from the soil by 
the gastrointestinal tract. In modeling dermal 
absorption of soil contaminants, it was assumed 
that a four-year-old and a nine-year-old could 
expose their faces, 2/3 of their upper limbs and 
1/2 of their lower limbs (i.e., wearing a 
short-sleeved shirt and shorts) to the soil, 
while a fifteen-year-old could expose his face 
and 2/3 of his upper limbs (i.e., wearing a 
short-sleeved shirt) to the soil. A deposition 
of 0.5 mg soil/cm^ of body surface area (Lepow 
et al. 1975) was assumed. (See Appendix E for 
details of dermal contact assumptions.)

Dermal absorption was assumed to be less 
than 100% because of the barrier provided by the 
skin. Dermal absorption from soil was assumed 
to be 1% of the concentration present in the 
soil on the skin surface, for chemicals with a 
high (log greater than 4), based on 
a conservative estimate using dermal absorption 
data obtained by Poiger and Schlatter (1980). 
Dermal absorption data for all other chemicals 
was assumed to be 10%, unless additional 
chemical-specific information on dermal 
absorption was available. The dermal absorption 
coefficients and log K^^s for the chemicals 
evaluated for the soil at the Mary Devine School 
and adjacent baseball fields are in Appendix H, 
Section 6, Table 2.

For a more complete description of the 
exposure scenarios modeling unintentional 
ingestion of contaminated soil at the Mary 
Devine School and adjacent baseball fields, see
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ingestion and 3 x 10 
dermal route for the age groups

Appendix G, Section 6, Scenario Bl. For the 
exposure scenarios that model dermal absorption 
of contaminated soil at the Mary Devine School 
and adjacent baseball fields, see Appendix G, 
Section 6, Scenario B2.

Assessment of Risks - Nonbackground 
Constituents
Various organic and inorganic chemicals 

were identified as nonbackground constituents in 
the soil at the Mary Devine School and the 
adjacent baseball fields where children attend 
school and congregate. MDD/ADI ratios were 
calculated for exposure to noncarcinogens and 
for chronic noncarcinogenic effects for many of 
the carcinogens. None of the chemicals detected 
in soil at the school or baseball fields were 
present at levels which under the modeled 
exposure scenarios, resulted in MDD/ADI ratios 
which exceeded 1.0. The hazard index (based on 
the sura of the ratios) also did not exceed 1.0. 
□n the basis of this analysis, potential 
exposure from unintentional ingestion and dermal 
absorption of nonbackground constituents — 
either alone or as the combination of both 
routes of exposure — is not expected to result 
in any noncarcinogenic health effects.

Upper-bound, lifetime cancer risk estimates 
due to exposure of children and teenagers to the 
individual carcinogens identified as 
nonbackground constituents in the soil at the 
Mary Devine School and the adjacent baseball 
fields : anged from 3 x 10 to 3 x 10 by 

to 7 X 10“’ by the
modeled. The
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sum of risks from nonbackground constituents 
ranged from 3 x 10 ’ to 9 x 10 for the age 
groups modeled. In addition, the total risk 
from 16 years (ages 2 to 18) of exposure to 
maximum concentrations of nonbackground 
constituents in soil at the school and baseball 

■"8 fields was calculated to be 2 x 10
For specific numerical estimates of risk 

derived from the detected soil concentrations of 
nonbackground constituents under the exposure 
conditions of these scenarios, see Appendix H, 
Section 6, Tables 5 and 6.

iii. Assessment of Risks - Background 
Constituents 
Various metals (arsenic, barium, copper, 

lead, manganese, nickel, selenium, and zinc) 
were identified as background constituents in 
the soil at the Mary Devine School and the 
adjacent baseball fields where children attend 
school and congregate. MDD/ADI ratios were 
calculated for exposure to noncarcinogens. None 
of the background constituents detected in soil 
at the school or baseball fields were present at 
levels which under the modeled exposure 
scenarios, resulted in MDD/ADI ratios which 
exceeded 1.0. The hazard index (based on the 
sum of the ratios) also did not exceed 1.0. On 
the basis of this analysis, potential exposure 
from unintentional ingestion and dermal 
absorption of background constituents — either 
alone or as the combination of both routes of 
exposure — is not expected to result in any 
noncarcinogenic health effects.
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Upper-bound, lifetime cancer risk estimates 
due to exposure of children and teenagers to 
arsenic, a carcinogenic background constituent, 
identified in the soil at the Mary Devine School 
and the adjacent baseball fields ranged from 5 x 
lO”® to 6 X 10“^ by ingestion and 7 x 10 
to 1 X lO”® by the dermal route for the 
individual age groups modeled. The sum of risks 
ranged from 6 x lO"® to 6 x lO"”^ for the age 
groups modeled. The total risk from 16 years 
(ages 2-18) of exposure to maximxim 
concentrations of contaminants in soil at the 
school and baseball fields was 1 x 10 It 
should be noted, that the maximum soil 
concentration of arsenic detected at the Mary 
Devine School and adjacent baseball fields (4.20 
mg/kg) is below the range of arsenic detected in 
natural background soils in Pennsylvania 
(6.5-100 ppm) (see Chapter III). In addition, 
these risks may be overestimates as they are 
based on the EPA UCR for arsenic, which remains 
under agency review, and may represent an 
overestimate of arsenic's cancer potency.

For specific numerical estimates of risk 
derived from the detected soil concentrations of 
background constituents under the exposure 
conditions of these scenarios, see Appendix H, 
Section 6, Tables 5 and 6.
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Methodoloqy
Methodologies for assessing environmental risks have been 

proposed by various program offices in EPA and other scientific 
bodies, although no specific methodology for conducting 
environmental risk assessments has been adopted by the 
scientific community.. Generally, program offices within EPA 
use a procedure for estimating risks to environmental species 
that is comparable to the "safety facto approach for 
noncarcinogens used in human health risk assessment. This 
method has been referred to as the "quotient method" 
(Barnthouse and Suter 1986, USEPA 1986a), and involves a

Introduction
Chemical contaminants present at the Bristol Landfill 

could pose risks not only to human health but to the health and 
viability of environmental species on and in the vicinity of 
the site. In the current environmental risk assessment, we 
have focused on the potential impacts on freshwater aquatic 
life of contaminants leached from the Bristol Landfill into the 
Delaware River.

Although the principles of risk assessment were developed 
in the context of human health risk, these principles can be 
(and have been) applied, with proper interpretation, to the 
assessment of potential adverse impacts on the environment. 
Unlike human risk assessment, however, there are no generally 
accepted methodologies for conducting environmental risk 
assessments.- In undertaking the current environmental risk 
assessment, we have reviewed and drawn from various procedures 
used by program offices within EPA to derive a. methodology 
appropriate for an assessment of potential risks to aquatic 
life presented by the Bristol Landfill. This methodology is 
described in detail in the following section (Section B).

Chapter VIII presents the results of the environmental 
assessment for the Bristol Landfill.
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Selection of chemicals of concern
Exposure assessment 
Hazard assessment 
Risk characterization

Selection of Chemicals of Concern
As noted in the introduction of this chapter, the 

environmental risk assessment has focused on the potential 
effects of the Bristol Landfill on aquatic life. 
Therefore, the contaminants of concern for the 
environmental risk assessment are those identified in the 
evaluation of ground water beneath the Bristol Landfill 
because of their potential to discharge into the Delaware 
River.

comparison of the no-observed-effect concentration (NOEC) or 
lowest-observed-effect concentration (LOEC) to which 
appropriate uncertainty (or safety) factors are applied with 
the estimated concentration of a chemical in the environment. 
Estimated environmental concentrations that do not exceed the 
concentration considered to be safe (based on available 
toxicity data) are considered not to pose a risk to the 
environment.

EPA is currently undertaking a major research initiative 
to advance the process of environmental risk assessment (USEPA 
1986a). This research initiative is designed as a five to 
eight year program, so refinements to the quotient method 
currently practiced by the Agency are likely to be some years 
away.

The methodology applied in the current assessment of 
potential environmental risks associated with the Bristol 
Landfill (and specifically to those potential risks to aquatic 
life) consists of the following components:
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Exposure Assessment
Concentrations in the Delaware River of ground water 

contaminants associated with the Bristol Landfill were 
modeled at distances of 110, 160, 220, and 500 feet (from 
the bank of the.river), and at a 6 foot depth just off the 
river bank. Concentrations of each chemical in the 
Delaware River were calculated based on ground water 
loading using the single highest concentration found in 
ground water analyses. In addition, river concentrations 
were based on low—flow conditions in the river. 
Specifically, the river model used the minimum low flow 
guaranteed by the Army Corps of Engineers at the dam in 
•Trenton, New Jersey, to control salinity in the Delaware 
River. Further description of the modeling of contaminant 
concentrations in the Delaware River offshore of the 
Bristol Landfill is provided in Chapter III.B.2.

For purposes of this assessment, aguatic exposures 
estimated at a six foot depth and at 500 feet off the bank 
were used. These concentrations bracket the highest and 
lowest concentrations that have been modeled from the 
Bristol Landfill to the Delaware River. Furthermore, it 
was assumed that aquatic life received chronic exposures 
at these concentrations. For most aquatic speci?s that 
travel up and downstream and are unlikely to spend 
prolonged periods immediately off the Bristol Landfill, 
these modeled concentrations (based on maximum loading and 
low-flow conditions) are likely to overestimate risk to 
aquatic species.

Hazard Evaluation
As previously noted, the uncertainty (or safety) 

factor approach is generally used when performing
-103-

Specifically included in this assessment are those 
groundwater chemicals for which modeling of concentrations 
in the Delaware River was performed as well as all 
remaining tentatively identified ground water chemicals.
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environmental risk assessments to derive acceptable !exposure levels for environmental species.
In this approach, a no-observed-effect concentration 

(NOEC) or lowest-observed-effect concentration (LOEC) 
identified in the aquatic toxicology literature for the 
most sensitive aquatic species is divided by appropriate 
uncertainty factors to derive an environmental 
concentration not expected to be associated with any 
adverse environmental impacts. The procedures used to 
identify the lowest NOEC or LOEC for aquatic species and 
the scheme for applying uncertainty factors to the 
available aquatic toxicity data are discussed in the 
following two sections.

Review of Toxicity Data
Aquatic toxicity data were reviewed to identify 

for each of the ground water contaminants at the 
Bristol Landfill the lowest NOEC or LOEC associated 
with chronic exposure. Data on adverse effects on 
any freshwater animal or plant species were 
considered relevant for this assessment.

A step-wise literature search strategy was used 
to identify relevant aquatic toxicity data. The 
steps followed in conducting this literature search 
are presented below.

Step 1: ERA Ambient Water Quality Criteria were 
reviewed for all of the Bristol Landfill ground water 
chemicals. If a chronic ambient water quality 
criterion for freshwater species was developed by 
ERA, that criterion was used as the acceptable 
concentration for that chemical. In many instances, 
aquatic toxicity data are insufficient to establish 
an ambient water quality criterion in accordance with 
ERA guidelines. In these cases, ERA has identified 
the lowest concentration associated with adverse
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Step 2: Searches for aquatic toxicity data were 
conducted in two numeric data bases for all Bristol 
Landfill chemicals for which a criterion or a LOEC 
could not be obtained from EPA Ambient Water Quality 
Criteria Documents. The two numeric data bases used 
were AQUIRE and OHM-TADS. These two data bases 
provide brief summaries of the aquatic toxicity data 
reported in the published literature. From these 
data bases the lowest concentration producing an 
adverse effect on a freshwater aquatic species was 
identified to serve as the basis for assessing 
environmental risk.

acute and chronic aquatic toxicity. In the current 
assessment, in cases where a chronic ambient water 
quality criterion for freshwater species has not been 
established by EPA (but in which EPA has evaluated 
freshwater aquatic toxicity data), the chronic LOEC 
(or if unavailable, the acute LOEC) was considered as 
a basis for assessing environmental risk.

In addition, a review of EPA's "List of Lists" 
(USEPA 1986c) was conducted for all Bristol 
chemicals. This docximent contains a tabulation of 
acute and chronic aquatic toxicity data for over 400 
chemicals. Presented in this tabulation are the 
lowest concentrations to produce an effect on 
freshwater species, the type of test, the species 
tested, and the reference. Data from the. List of 
Lists were verified where the source was available. 
ENVIRON's in-house files of aquatic toxicity data for 
the Bristol Landfill chemicals were also reviewed.

The lowest NOEC (or LOEC in the absence of an 
NOEC) from data contained in the EPA Ambient Water 
Quality Criteria Documents, EPA's List of Lists, and 
ENVIRON in-house collection of aquatic toxicity data 
served as the basis for assessing environmental risk.
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Application of Uncertainty Factors
Unlike human risk assessment, there is no 

generally accepted scheme for applying uncertainty 
(or safety) factors to toxicity data for aquatic or 
other environmental species. Uncertainty factors 
adjust for a spectrum of uncertainties in toxicity 
data, including limitations in the available toxicity 
data (e.g., reporting of nominal water concentrations 
only), differences between the conditions of exposure 
under which the toxicity data were collected and 
conditions of exposure for species in the field, 
differential sensitivity to toxicants among 
environmental species, intraspecies variation in

Step 3: If no relevant freshwater toxicity data were 
reported in either AQUIRE or OHM-TADS, a search of 
computerized bibliographic data bases was conducted- 
The data bases used included: Toxline, Waternet, 
Enviroline, Biosis, CA search, and Water Resources. 
The search of the bibliographic data bases was 
limited to those Bristol Landfill ground water 
chemicals for which concentrations in the Delaware 
River had been modeled. This search was limited to 
these chemicals because in the absence of modeled 
river water concentrations, an assessment of 
potential risks of a chemical to aquatic life cannot 
be directly conducted.

Based on the results of the search for relevant 
aquatic toxicity data, the lowest concentration 
associated with adverse effects on aquatic species 
for each chemical was identified to serve as the 
basis for assessing environmental risk.

As described in the following section, an 
acceptable concentration for aquatic life was derived 
by application of appropriate uncertainty factors to 
the lowest adverse effect concentrations.
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Type of Data Assessment Factor
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100

1000

Note:
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Lowest chronic NOEC or MATC
Lowest LC50 where there are multiple acute tests 
in species from two or three taxonomic groups
One LC50 trom a single acute test

MATC =

TABLE 4
Office of Toxic Substances Methodology 

for Estimating Aquatic Environmental Concern Levels

NOEC = No-observed effect concentration• Maximum acceptable toxicant concentration
LCcq = Concentration calculated to be lethal 

to half of the exposed population of test organisms.

sensitivity, and extrapolation of effects 
species to a population or ecosystem.

The methodology used in the current assessment 
for deriving acceptable aquatic concentrations is 
based on the procedure developed by EPA's Office of 
Toxic Substances (OTS), Environmental Effects Branch, 
for estimating "concern levels" of chemicals in the 
aquatic environment (USEPA 1984). The methodology is 
intended to identify concentrations of given 
compounds that, if met or exceeded in the 
environment, would cause adverse effects on aquatic 
life. In the OTS scheme, the number used to adjust 
experimental concentrations (e.g., lc^q or MATC) to 
arrive at an acceptable environmental concentration 
is called an assessment factor. One of three 
assessment factors is used in estimating acceptable 
environmental concentrations based on the following 
types of data:
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f 
I

with selected LC^g

The Office of Pesticide Programs (OPP) also 
employs a scheme for evaluating the hazard of 
pesticides to non-target aquatic organisms and other 
wildlife species (USEPA 1986b). The approach used by 
OPP is to compare directly the residue levels in 
water (estimated environmental concentration or EEC) 

value(s) or the chronic toxicity

Because of the large number of chemicals 
evaluated in the Bristol Landfill risk assessment, it 
was not feasible to conduct a comprehensive 
.evaluation of acute toxicity data for each chemical 
to determine the number of studies and taxonomic 
groups for which acute LC^g values were available 
(i.e., in order to determine whether to apply an 
uncertainty factor of 100 or 1000). An uncertainty 
factor of 1000 was therefore applied to LC^g 
for all chemicals regardless of the extent of acute 
toxicity data for that chemical. This conservative 
practice likely resulted in the underestimation of 
acceptable aquatic concentrations for some chemicals.

A limitation of the OTS scheme is that it does 
not provide guidance on the application of 
uncertainty (assessment) factors for chemicals for 
which chronic LOECs, but no chronic NOECs, are 
available. Since the assessment factor used by OTS 
for chemicals with an NOEC or MATC from a chronic 
study was 10, it was assumed that an additional 
10-fold xmcertainty factor (or overall uncertainty 
factor of 100) was protective in instances where a 
LOEC from a chronic study was the best available 
measure of toxicity.

The uncertainty factors used in the current 
environmental risk assessment are summarized in Table 
5.



TABLE 5

Uncertainty FactorsAvailable Data
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I 1

. 1 
100 
10 

100 
1000

Uncertainty Factors Used in Deriving Acceptable 
Concentrations for Aquatic Species 

in the Bristol Landfill Risk Assessment

Chronic Ambient Water Quality Criterion 
Acute Ambient Water Quality Criterion 
Chronic NOEC 
Chronic LOEC 
Acute LC50
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less
OTS.

value(s) for some species of fish. If the EEC is 
less than one-tenth the aquatic LC^^Cs), then OPP 
presumes no acute risk to fish. If the EEC is 
between one—tenth and one—half the LC^q* then OPP 
presumes that there is some risk to fish which may be 
mitigated by some precautionary labeling statements. 
Where the EEC is equal to or greater than one-half 
the aquatic LCgg, it is presumed that the risk from 
use of the pesticide is significant. For evaluating 
chronic risk, OPP states that if the EEC is less than 
or equal to the chronic no-observed-effect level for 
fish and aquatic invertibrates (NOEC or MATO, no 
chronic risk is presumed. Essentially, this scheme 
uses uncertainty factors of 10 for LC^g data to 
protect against acute effects to aquatic life, and no 
uncertainty factor for chronic NOEC and MATC data to 
protect against effects associated with chronic 
exposure.

This scheme is clearly less conservative (i.e., 
protective of aquatic life) than that applied by 
To provide a more conservative environmental 

risk assessment of the Bristol Landfill, guidance 
from OPP'S procedures for evaluating environmental 
risks were not incorporated in the current risk 
assessment methodology.

Risk Characterization
Risk characterization is the final step in an 

-environmental risk assessment. In this step of the 
Bristol Landfill assessment, the modeled water 
concentration for a specific chemical is divided by the 
acceptable concentration for aquatic life (i.e., the 
concentration not expected to cause any adverse effects) 
for that chemical. This ratio is referred to here as the 
ratio of the modeled concentration (MC) to the acceptable 
concentration (AC), or the MC/AC ratio.
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As the MC/AC ratio is defined, the larger the value 
of the ratio, the larger the potential risk. ’In the 
current environmental risk assessment, an MC/AC ratio of 
greater than 1 is considered to represent a level of 
potential environmental concern. While some level of 
environmental risk may be associated with any exposure to 
a chemical, risks posed by exposure to a chemical with an 
MC/AC ratio of 1 or smaller are not considered to be of 
significant environmental concern.

It is important to recognize that the finding of an 
MC/AC ratio greater than one for a specific chemical does 
not necessarily indicate the existence of an actual 
environmental risk. The current assessment incorporates a 
number of conservative assumptions that tend to 
overestimate inherent environmental hazard, exposure, and 
associated risk levels. Therefore, where ratios are 
greater than one, assumptions should be re-examined before 
concluding that a potential for environmental risk 
exists. Notably, such a reexamination should focus on the 
toxicological basis for the acceptable aquatic 
concentration. Many of the acceptable aquatic 
concentrations for the chemicals detected in Bristol 
ground water are based on single LC^q values to which 
uncertainty factors of 1000 are applied. Resulting 
concentrations are not necessarily representative of the 
potential toxicity of a chemical to aquatic life in the 
Delaware River. Because our treatment of the available 
data is believed to be conservative, the acceptable 
aquatic concentrations may well overestimate the actual 
aquatic toxicity of a specific chemical.
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RESULTS OF THE ENVIRONMENTAL RISK ASSESSMENTVIII.

A.

Risk
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Based on the methodology described in Chapter VII of this 
report, an environmental risk assessment for the Bristol 
Landfill has been conducted. The results of this assessment 
are presented in Section A below. A discussion of the results 
and conclusions of the environmental risk assessment are 
presented in Section B.

Results
The results of the environmental risk assessment are 

summarized in Table 6. Supporting documentation for the 
acceptable concentrations for aquatic life are presented in 
Appendix I. Table 6 provides the MC/AC ratios for each of the 
Bristol Landfill ground water chemicals for which 
concentrations in the Delaware River were estimated, 
evaluations have been conducted using modeled river water 
concentrations at a 6-foot depth and at 500 feet from the bank 
where relatively greater dilution occurs. Further, an 
evaluation of risks to aquatic life was conducted for all those 
chemicals detected in ground water beneath the Bistol Landfill 
that were modeled individually to the Delaware River, and for 
the remaining tentatively identifed chemicals modeled as one 
mass to the river.

The analysis for chemicals individually modeled to the 
Delaware River shows that at 500 feet, MC/AC ratios are less 
than one for all ground water chemicals for which aquatic 
toxicity data were identified. These results indicate that no 
adverse effects on aquatic life are expected at concentrations 
occurring 500 feet from the bank. At a depth of 6 feet, 
however, MC/AC ratios are greater than one for 5 of the 69 
chemicals for which concentrations were individually modeled: 
bis(2-ethylhexyl) phthalate, manganese, mercury, tetraethyl 
diphosphoric acid, and 2,5-cyclohexadiene-l,4-dione. Two of 
the five chemicals, tetraethyl diphosphoric acid and 
2,5-cyclohexadiene-l,4-dione, were only tentatively identified



MC/AC RAIIOS FOR AQUATIC SPECIESENVIRONNENIAL RISK ASSESSMEMI:IABLE 6.

Oelauare River (6* depth)Delaware River (SOO*)11/21/87

CheaicalCAS No.

NC/AO1

o o

1.10E-01 
2.40E-01 
2.10E-02 
1.24E-02

1.20E M 
1.00E-04 
2.16E-01 
1.2AE-04 
2.76E-01 
8.eOE-04 
6.09E-04 
1.UE-04 
S.72E-0S

2.48E-04 
2.AOE-O4 
8.BSE-05 
1.A9E M

7.00E-02 
8.582-02 
2.24E-02 
4.74E-02I

■1^ 
I

Acetone Propanane(2-) 
Aldrin 
Aluiinua 
Antianny 
Arsenic 
Berius and coapounds. NOS 
Beniene 
Bis(2-chloroethyl)ether 
Bis(2-ethy(heRyl)phthalate (OEHP) 
Boron 
Cadaiiaa 
Chloroanitine Ik-i 
Chlorobenzene 
Chloroforai 
Chlorophenyl (4-) phenyl ether< 
Chroaiua III .
ChroaiiuB VI ,■
c«w«'- Creaol.p- <4-«ethylphonol) 
Cyanides. NOS 
Oi-n-octyl phthalate 
Oihutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobeniene (1,3-) 
Dichlorobenzene (1,4-) 
Oichloroethane (1,1-) 
Dichloroethane (1.2-) 
Dichloroethylcne (1,1-) • Vinylidene ch 
Dichloroethene (trana-1,2-) 
OisKthylphenol (2,4-) 
Diaethyl phthalate 
Dinitrocaprylphenol 
Ethylbenzene 
fluoranthene

Acceptable 
Concentration 

(aaa/l)
Concentration 

(B«/l)

2.40E-08 
4.S8E-0S 
2.07E-04 
S.7VE-O5

5.48E-05 
1.06E-0S 
1.07E-05 
1.06E-04 
1.73E-08 
3.32E-08 
4.72E-08 
4.38E-07 
S.17E-0A 
1.33E-08 
4.00E-08 
8.86E-06 
0.00E*00

Concentration 
(t«/l)

S.30E-01 
l.OOE-OS 
2.S0E-03 
1.80E-02 
4.80E-04 
2.B1E-02 
S.30E-03 
5.44E-02 
S.OOE-04

2.10E-01 
1.10E-02 
1.20E-02 
1.40E-03 
S.20E-03 
6.ME-0S 
7.30E-04 
3.80E-02 
1.S1E-02 
7.63E-0S 
2.02E-01 
2.00E-01 
2.40E-01 
1.10E*01 
I.OOE-OI 
1.70E-01 
1.00E-03 
6.80E-01 
l.VBE-Ol

8.38E-05 
3.00E-09 
5.40E-06 
1.99E-08 
1.32E-06 
2.4BE-0S 
3.23E-06 
6.1K-08 
2.88E-08 
3.38E05 
2.71E-07 
8.24E-07 
1.88E-08 
2.10E-06 
3.69E-07 
5.04E-07 
S.04E-07 
2.4BE-08 
5.30E-08 
2.482-08 
8.39E-07 
4.00E-08 
3.B1E-07 
1.82E-07 
8.07E-07 
3.50E-07 
8.83E-07 
1.13E-08 
4.81E-08 
5.17E-07 
2.26E-07 
4.00E09 
6.03E-06 
0.00E*00

3.10E-02 
3.33E-02 
S.48E-01 
3.1SE-02 
7.29E-01 
2.44E-01 
1.S7E-01 
2.89E-02 
1.5SE*00

8.29E-04 
1.20E-02 
5.74E-02 
9.29E-03 
1.33E-01 
3.41E-02 
1.37E-02 
2.87E-03 
2.722-03 
2.87E-02 
4.9SE-04 
9.35E-04 
1.3SE-03 
1.19E-04 
1.31E-03 
3.3SE-04 
1.00C-03 
2.2BE-03 
9.30E-03

1.84E-02 
1.00E-08 
1.37E-03 
S.04E-04 
3.50E-04 
8.8BE-03 
B.34E-04 
1.57E-03 
7.73E-04 
B.B7E-03 
7.70E-05 
1.SBE-04 
4.70E-04 
S.8BE-04 
9.30E-0S 
1.32E-04 
1.32E-04 
8.B9E-04 
1.30E-0S 
8.92E-04 
2.3SE-04 
l.OOE-OS 
9.80E-0S 
4.10E-05 
2.04E-04 
1.00E-04 
1.87E-04 
3.23E-04 
1.31E-03 
1.31E-04 
S.70E-0S 
1.00E-06 
1.55E-03 
3.70E-05g

87-84-1 
309-00-2 
7429-90-5 
7440-38-0 
7440-38-2 
7440-39-2 
71-43-2 
111-44-4 
117-81-7 
7440-42-8 
7440-43-9 
108-47-8 
108-90-7

in 
18085-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
108-48-7 
75-34-3 
107-08-2 
75-35-4 
158-80-5 
105-47-9 
131-11-3 
4099-65-4 
100-41-4 
204-44-0

Modeled Cope./ 
Accept. Cone.

Modeled Cone./ 
Accept. Cone.



HC/AC RAIIOS fOR AQUAIIC SPECIESENVIRONMENIAL RISK ASSESSMENT:TABLE 6.

Delaware River (6* depth)Delaware River (SOO*)11/25/87

CheaicalCAS HO.
O.00E*0O

I

TENTATIVELY IDENTIFIED COMPOUNDS

2.39E-O21.13E-04S.3OE-O2

NC/AC>1

tn 
I

2.84E-O4 
3.40E*05

a.27E*O3 
1.93E*00

NC/AOI 
NC/AC»1

Concentration 
(a«/l)
1.00E-09 
2.33E-03 
1.0SE*06 
1.33E-07 
1.27E-M 
1.02E-03 
9.BOE-08 
2.33E-06 
6.60E-08 
2.S2E-07 
1.33E-06 
6.7ZE-07 
S.S9E-O4 
1.04E-02 
4.70E-08 
1.2SE-O5 
1.18E-06 
1.SAE-0S 
5.ME-07 
9.SSE-06 
1.8SE-06 
S.a9E*06 
1.82E-0S

Concentration 
(as/l)

4-(2,2,3,3-Tetro«Bthylbutyl) phenol 
BiB(2-chloroisopropy() ether 
BiB-2-chloroethoHy ethane 
Butoxyethanol phosphate (2-) 
Butoxyethoxy ethanol (2,2-) 
Chlorobenienamine (2-) 
Cycloheptatriene (1,3,S-) 
Cyclohexadiene (2,5-) -1,4-dione

Acceptable 
Concentration 

(R«/l)

'l.SOE-02 
6.00E-04

1.54E-06 
2.33E-03 
3.29E-04 
6.0SE-04 
1.S4E-O4 
2.63E-02 
8.17E-03 
1.21E-OS 
7.86E-06 
4.06E-05 
1.38E-05 
9.03E-05 
3.32E-03 
2.OaE-O3 
S.80E-06 
7.13E-04 
2.20E-05 
7.10E-05 
1.42E-06 
I.ME-03 
1.89E-04 
4.38E-04
3.87E-04

6.67E-0S 
3.33E-03

2.84E-01 
2.ME-0S 
6.80E-04 
1.TOE-OS 
6.40E-0S 
3.38E-04 
1.71E-04

1.40E-05 
3.18E-03 
3.27E-04 
4.33E-03
1.284-04 
2.42E-03 
S.04E-04 
1.S1E-03

6.50E-04 
1.00E*00 
3.20E-03 
2.20E-04 
8.20E-01 
3.88E-02 
1.20E-05 
1.93E-01
а. 40E-03
б. 20E-03 
9.ME-02 
7.S0E-O3 
1.88E-01 
S.00E*00 
8.40E-03 
1.75E-02 
S.28E-02 
2.20E-01 
3.S8E-01 
9.20E-03 
1.10E-02 
1.3SE-02 
4.70E-02

3.54E-03 
2.2SE-04 
8.02E-03 
S.40E-0S 
1.27E-03 
1.21E-03 
1.24E-04 
1.16E-03

O.OOE«0O 
O.0OE*O0 
8.88E-02 
1.55E-01 
o.ooe«o6 
7.32E«00 
2.17E«00 
3.42E-03 
2.02E-03 
1.03E-02 
3.50E-03 
2.28E-a2 
O.0OE«0O 
O.O0E«0O 
1.67E-03 
1.80E-01 
6.19E-03 
1.97E-02 
3.60E-04 
2.63E-01 
4.S8E-02 
1.12E-01 
0.0(IE«00

Modeled Cone./
Accept. Cone.

Modeled Cone./ 
Accept. Cone.

1.60E-OS 
1.00E-06 
3.90E-05 
O.00E«0O 
6.00E-06 
6.00E-06 
1.00E-06 
2.00E-06

319-84-6 
7439-89-6 
7439-92-1 
58-89-9 
nw-vi-i, 
7ii9-96-i
7439- 97-6 
75-09-2 
91-57-6 
91-20-3 
12054-48-7 
108-95-2
7440- 09-7 
7440-23-5 
127-18-4 
108-88-3 
71-55-6 
79-01-6 
75-01-4 
108-38-3 
95-47-6 
1330-20-7 
7440-66-6

54932-78-4 
39683-32-9 
112-26-5 
78-51-3 
112-34-5 

O 95-51-2
CD 106-51-4

Hexachlorocyclohexana. alpha- (alpha-BH 
Iron and coRpounds
Lead and conpounds. NOS 
Lindane > Hexachlorocyclohexane. sa«a 
Nagneaiua
ManBaneae and conpounds
Mercury, inorganic
Methylene chloride ■ dlchloroMthane 
Methyln^thalefw (2-)
Naphthalene
Nickel 8 coagwxatds, NOS
Phenol 
Potass it* 
Sodius 
Tetrachloroethylene - Tetrachloroethene 
Toluene
Trichloroethane (1,1,1-) 
Trichloroethylene • Trichloroethene 
Vinyl chloride
Xylene, SNta- ■ Olsnthylbeniene, ■- 
Xylene, ortho- ■ DiMthylbeniene, >• 
xylenes, aiixed • Diaethylbenienes 
Zinc and c<xRpoiaKis



HC/AC RAIIOS FOR AQUATIC SPECIESEHVIRONNENTAL RISK ASSESSMEMI:TABLE 6.

Delaware River (6* depth)Delaware River (500*)TV23Z87

CheaicalCAS No.

S.OSE-021.67E-0A1.20E-02

NC/AO1

2.1tf-01a.OOE-M3.80E-02 •RcaMiniiv Tentatively Identified Ch an I c

I

1
•I

6.7DE-04
3.90E-0S

Dinethylphenol (2.S-) 
HeMadecanoic acid 
Lethane 286 
Oxybi8 beniena (1,1-) 
Tetraethyl diphosphoric acid

A.O3E-O4 
4.36E-O4 
7.60E-05 
S.40E-0S 
7.39E-0A

cr» I

Acceptable 
Concentration 

(aa/l)
Concentration 

(ag/l)

0.00E«00 
1.03E-01

Concentration 
(aa/l)

8.06E-02 
1.B9E*01

O 
o
co

526-75-0 
57-10-3 
112-56-1 
101-84-8 
107-49-3

2.00E-06 
2.00E-06 
0.00E«00 
O.O0E*0O 
4.00E-06

Modeled Cone./ 
Accept. Cone.

Modeled Cone./ 
Accept. Cone.

3.30E-05 ••

• Acceptable concentration basod on 1-propanol
•• Total concentration for all raaaiinina tentatively Identified chaaicels

8.21E-03 ••
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in ground watsr beneath the landfill. For bis(2—ethylhexyl) 
phthalate, manganese, and mercury, the estimated concentration 
at a depth of 6 feet in the river exceeds the acceptable 
aquatic concentration by 2- to 7-fold. For the two tentatively 
identified chemicals, the river concentration at a 6-foot depth 
exceeds the acceptable aquatic concentration by 2- to 19-fold.

As noted in the methodology, the finding of an MC/AC ratio 
greater than one for a specific chemical does not necessarily 
indicate the existence of an actual environmental risk. In 
general, the current assessment incorporates a number of 
conservative assumptions that tend to overestimate 
environmental hazard and exposure. Therefore, aquatic toxicity 
data for the five chemicals for which MC/AC ratios exceed one 
at a 6-foot depth as well as the data and assumptions used in 
deriving acceptable aquatic concentrations for these five 
chemicals have been reviewed. These reviews are presented in 
Appendix J. Further discussion of the findings of these 
reviews with respect to the likelihood that these five 
chemicals detected in Bristol Landfill ground water present an 
actual risk to the environment is presented in Section B below.

In addition, consideration was given to available data on 
background levels in the Delaware River for the five chemicals 
for which MC/AC ratios exceeded one. Of these five chemicals, 
background data in the Delaware River were available for 
manganese and mercury only. These data are summarized in Table 
7. As this table shows, the modeled concentration of manganese 
at a 6-foot depth in the Delaware River is 0.284 mg/1, which is 
within the range ok concentrations measured in the Delaware 
River both upstream and downstream of the Bristol Landfill. 
The modeled concentration of mercury at a 6-foot depth in the 
Delaware River of 0.000026 mg/1 (2.6 x lO"® mg/1) is smaller 
than the analytical detection limits for the analytical methods 
used by Rohm and Haas and the U.S. Geological Survey (USGS) for 
mercury. The modeled concentration is also lower than the only 
measured concentrations of 0.0002 mg/1 in the Delaware River.



TABLE 7

Metal

0.09-0.314Manganese

China Lane'’ 0.07-0.554

0.06-0.252

0.. 03-0.076

0.02-0.126

0.006-0.0223Trentonuses
<0.00024Mercury

<0.0002-0.00024China Lane

<0.00022

0.000011

<0.0001-0.00022Trentonuses
Rohm and Haas 1987Source:

001624
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Source of Data

Rohm & Haas

Rohm & Haas

Burlington- 
. Bristol Bridged

Burlington- . Bristol Bridge

Bri stol Wharfs ,

Bristol Wharf

Bristol Borrough water supply

SamplingLocation
Sampling No. of 
Dates r

2/12/86- 4/28/87
2/12/86- 4/28/87
12/17/86- 4/28/87
5/16/84- 12/19/84

5/16/84- 12/19/84

11/12/85- 5/7/86
12/12/86- 4/28/87

2/12/86- 4/28/87
12/17/86- 4/28/87

}}I}2I%3-

Concentration 
Samples Range (mg/1)

City of Philadel Water Dept.

City of Philadel Water Dept.

All 22 sampling stations on Delaware R.

Background Concentrations of Manganese and Mercury in the Delaware River

Bristol Borrough water supply^

^Bristol wharf is located about two miles upstream of the Bristol Landfill.
'’China lane is located about Z. to ’/. miles downstream of the

Bristol landfi11. ,^Intake for the Bristol borrough water supply is located upstream
of the Bristol landfill.- .,dThe Burl ington-Bri stol bridge is located about ’4 miles upstream 
‘of the Bristol landfill.
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Discussion and Conclusions
The environmental risk assessment reveals that at 500 feet 

from the bank of the river, MC/AC ratios for all chemicals 
modeled to the Delaware River are less than one, indicating 
that no adverse effects on aquatic life are expected. At a

Thus, even given the conservative assumptions used in modeling 
concentrations of chemicals detected in ground water below the 
Bristol Landfill in the Delaware River, the modeled 
concentrations do nor exceed background concentrations in the 
river.

Ground water modeling was conducted for only 13 of the 99 
chemicals tentatively identified in the ground water beneath 
the site. The remaining 86 tentatively identified chemicals 
were modeled as one single mass. Therefore, an assessment of 
potential risks presented by these chemicals to aquatic life 
cannot be directly conducted.

To provide some indication of the probability for adverse 
environmental impacts of this mass of chemicals, however, the 
toxicity of the mass was represented by the chemical of median 
toxicity among all those remaining tentatively identified 
chemicals for which toxicity data were available. The chemical 
of median toxicity in this case is 1-propanol, with an 
acceptable aquatic concentration of 3.8 x 10 mg/1.

The MC/AC ratios for this analysis of remaining 
tentatively identified chemicals are presented in Table 6. For 
both modeled concentrations at 500 feet and at a 6-foot depth, 
the ratios for the remaining tentatively identified chemicals 
are less than one. Because individual chemical concentrations 
for the tentatively identified chemicals were not modeled and 
because aquatic toxicity data for the majority of these 
chemicals are limited, substantial uncertainty is associated 
with the analysis of the tentatively identified chemicals. The 
analysis, s’.’.ggests, however, that the tentatively identified 
chemicals modeled as one mass into the Delaware River will not 
present any risks to aquatic life.
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6-foot depth, MC/AC ratios were greater than one for five of 69 
ground water chemicals: bis(2-ethylhexyl) phthalate, 
manganese, mercury, tetraethyl diphosphoric acid, and 
2,5-cyclohexadiene-l,4-dione. Of these five, the latter two 
were only tentatively identified in ground water beneath the 
Bristol Landfill. MC/AC ratios greater than one suggest that 
some degree of environmental risk may be associated with these 
chemicals under the conditions assumed in the current 
assessment. However, as previously discussed, the generally 
conservative (i.e., over—protective) assumptions should be 
reexamined before conclusions about potential risk are reached.

Evaluation of the available toxicity data for the five 
chemicals with MC/AC ratios greater than one (see Appendix J) 
reveals that none of the chemicals are expected to present 
acute risks to aguatic life, even at the modeled concentrations 
at a 6-foot depth in the Delaware River, based on maximum 
ground water loading. Potential chronic risks to aguatic life 
are indicated only when uncertainty factors (ranging from 10 to 
1000) are applied to aguatic toxicity data for the most 
sensitive tested species. It is believed that the safety 
factors used in this assessment are conservative, and for most 
chemicals tend to overestimate, rather than underestimate, 
risks to aguatic species.

The findings of the environmental risk assessment must 
also be interpreted in light of the conservative exposure 
assumptions used in the assessment of risks to aguatic life. 
First, ground water loadings to the Delaware River are based on 
the single highest concentration detected in the ground water 
beneath the Bristol Landfill. Modeled concentrations based on 
an average of ground water samples would be lower and almost 
certainly more representative of actual concentrations than the 
worst-case loading concentrations used here. Second, 
calculation of river concentrations was based on low-flow 
conditions in the Delaware River. Specifically, the river 
model used to predict surface water concentrations assumed the
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minimvan low flow guaranteed by the Army Corps of Engineers at 
the dam in Trenton, New Jersey. Third, the assessment assumes 
chronic exposure to these conservatively modeled concentrations 
over the lifespan of the aquatic species. For fish and other 
aquatic species that move up and downstream where exposure 
levels would be far lower than immediately off the Bristol 
Landfill, average exposure levels would be substantially lower 
than assumed in the current assessment. The assumption that 
exposure levels would be chronic would apply only to sedentary 
aquatic species (e.g., certain aquatic plants and molluscs) 
located in the Delaware River immediately off the Bristol
Landf ill.

Even given these conservative assumptions, available 
background data for manganese and mercury show that modeled 
concentrations do not exceed background levels of these two 
metals in the Delaware River. This comparison of modeled and 
background concentration data suggests that any actual 
discharge of manganese and mercury from ground water into the 
river would most likely be an insignificant contribution to 
existing background levels. Furthermore, aquatic life in the 
Delaware River are experiencing exposures to manganese and 
mercury at concentrations as high and higher than those modeled 
at a 6-foot depth. Thus, the analysis of background 
concentration provides additional assurance that predicted 
loadings of mercury and manganese into the Delaware River are 
unlikely to adversely affect aquatic life in the river.

One area not addressed in the current environmental risk 
assessment of the Bristol Landfill is a consideration of 
potential impacts of contaminants present at the site on 
terrestrial life. An assessment of terrestrial risks was not 
undertaken because of inadequate data upon which to estimate 
exposure to representative terrestrial species and because of 
very limited toxicity data available for terrestrial animals 
and plants. In addition, methods for assessing risks to 
terrestrial life are less well developed than those for
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assessing risks to aquatic life. (Difficulties and 
uncertainties in assessing risks to terrestrial life are 
discussed in greater detail in Section IX, Uncertainties and 
Limitations in the Risk Assessment.)

It should.also be noted that the current assessment did 
not include an assessment of potential impacts of the Rohm and 
Haas Bristol Landfill on Hog Run Creek, a small tidally 
influenced, freshwater tributary of the Delaware River that 
courses through the landfill formerly operated by Rohm and 
Haas. This creek was the subject of a recent aquatic baseline 
survey conducted by BCM (1986e). An actual survey was 
considered to be a more reliable basis for assessing impacts of 
the Bristol Landfill on aquatic life in Hog Run Creek than an 
environmental risk assessment with, of necessity, its many 
assumptions and uncertainties. The survey performed by BCM 
involved: (1) an analysis of habitat potential in and along 
the stream; (2) a survey of macroinvertibrates; (3) an on-site 
96—hour bioassay to test for acute effects to the fathead 
minnow (Pimephales promelas); and (4) a survey of stream 
chemistry. BCM found that "In general. Hog Run Creek exhibits 
a healthy biological diversity despite physical and chemical 
stresses from tidal influx, landfill leachate, treated 
industrial effluent, and urban and industrial runoff." Because 
of the many influences on the creek, it was difficult to define 
any impact of the Rohm and Haas facility on the biological 
community of Hog Run Creek. BCM concluded, however, that the 
biological community is stable and, due largely to the existing 
physical stresses of the tides, would not change significantly 
even if water quality was substantially improved.

It is worth noting that there are no current findings of 
any obvious adverse effects on either terrestrial or aquatic 
species at the Bristol Landfill, consistent with the results of 
the aquatic baseline survey of Hog Rxui Creek. A site visit to 
the Bristol facility was conducted by ENVIRON staff in May 
1987. It was learned during the site visit that hunters and 
fishermen frequently trespass onto the site. Hxinting is
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largely for pheasant, duck, and geese. In fact, during the 
gite visit, a.raccoon, pheasant, duck broods, and extensive 
bird life were seen. Deer are also reportedly found on site. 
Fishermen in several fishing boats off the site were also 
observed. While such observations are not a substitute for a 
carefully conducted field investigation of the site, these 
observations do provide some assurance that chemical 
contaminants associated with the site are not causing any 
serious environmental effects.

The results of the environmental assessment indicate that 
five chemicals detected in ground water beneath the Bristol 
Landfill, two of which were tentatively identified chemicals, 
could pose some adverse impacts on aquatic life in the Delaware 
River immediately adjacent to the site. However, given the 
very conservative assumptions incorporated in this assessment, 
the likelihood of significant adverse effects on aquatic life 
in the Delaware River associated with the Bristol Landfill is 
expected to be minimal.
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This report i» based on ground water, 
spoil, and air data specific to 
surrounding area provided to ENVIRON.

soil, waste, dredge 
the Bristol Landfill and 

It is also based upon

Limitations and Uncertainties of Sampling Protocols and 
Data

Data limitations and uncertainties are inherent to the 
risk assessment process at hazardous waste and other industrial 
sites. First, it is unlikely, no matter how extensive the 
environmental sampling and analysis, that the actual levels of 
contaminants in the various environmental media will be known 
with absolute certainty for the whole site or surrounding 
area. Second, a number of critical assumptions are required in 
developing each of the exposure scenarios and predicting the 
levels of contaminants to which potential receptors are 
exposed. Finally, the toxicological and dose-response data 
that exist' on the identified chemicals of concern usually are 
of varying quality and quantity which creates uncertainties in 
their interpretation.

In addressing such uncertainties, as a matter of 
conservative public health policy, EPA and other regulatory 
agencies prefer to err on the side of overestimating risk, in 
order to protect public health. This is generally accomplished 
by incorporating conservative assumptions which represent the 
upper-bound of reasonably foreseeable exposures into the risk 
assessment process. In developing exposure scenarios, ENVIRON 
has incorporated the upper-bound of reasonably foreseeable 
circumstances to model risks to populations potentially exposed 
to chemicals originating from the Bristol Landfill. The 
remainder of this section discusses the major data limitations 
and resultant uncertainties in the risk assessment of the 
Bristol Landfill.
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As described in Chapter IV, risk assessment involves 
extrapolation and inference to predict the occurrence of 
adverse health effects under certain conditions of exposure to 
chemicals, based on knowledge of the adverse effects that occur

the results of the application of mathematical modeling of 
on-site groundwater data by BCM to determine the magnitude of 
surface water contamination due to migration of chemicals from 
the Bristol Landfill. Thus, this assessment is accurate and 
complete, only to the extent that information on chemical 
concentrations provided by Rohm and Haas and BCM was itself 
accurate and complete.

There exists some uncertainty regarding the concentrations 
and identities of the chemicals identified in the "plus-40" 
groundwater analysis. By definition, the id^tification of 
compounds by this technique is considered to be tentative, and 
the corresponding concentrations are estimated values. Despite 
the tentative nature of the plus-40 analysis, ENVIRON made the 
conservative judgement to incorporate in the risk assessment 
all chemicals that were classified "reasonably certain or the 
named compound or isomer". Chemicals which were not matched 
properly to the computer data base of chemical spectra or which 
were judged to be experimental artifacts were not included in 
the risk assessment. In addition, Rohm and Haas reviewed the 
list of tentatively identified compounds, and in several 
instances suggested that the actual compound was likely 
different than the named compound. For example, 
2[2-(2-butoxyethoxy)ethoxy]-ethanol was identified as the 
named compound or an isomer" in several wells during both 
rounds of the plus-40 analysis. Rohm and Haas indicated that 
this chemical was not routinely handled, while a related 
compound, 2-(2-butoxyethoxy)-ethanol was routinely used as a 
solvent. The latter compound was determined to be the more 
appropriate for the risk assessment.
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Variability in the Availability of Toxicity Data._on1. Chemicals Detected at the Bristol Landfill
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could be derived.
data were identified from which to derive an ADI. 
moleled the risks associated with potential human 
exposures to all chemicals for which a measure of toxicity 
could be developed. Such measures were developed for the 
large majority of chemicals identified. It should be 
considered however, that the bases for these toxicity

There are differences in our general knowledge of the 
toxic effects of different chemicals. Some chemicals have 
been extensively studied under a variety of conditions of 
exposure in several species, including humans. Others may 
have been little studied. This is clearly the case in 
regard to the availability of toxicity data on many of the 
chemicals detected in groundwater at the Bristol Landfill, 
in particular those identified in the "plus-40" analyses. 
In this assessment, ENVIRON attempted to develop measures 
of chronic toxicity (ADIs and UCRs) on the basis of the 
best available data. Ideally, this would represent a 
chronic study of persons exposed under conditions similar 
to those expected for the identified receptor population. 
In most cases, however, we must rely upon animal toxicity 
studies in which th® conditions of exposure are 
substantially different from those expected in the 
receptor population. In .the current assessment, for a 
number of the compounds tentatively identified in 
groundwater samples, there were no toxicity data 
identified (through computerized searches of toxicity 
databases) from which quantitative measures of toxicity

For additional chemicals, only limited
ENVIRON

under other conditions of exposure (at different dose levels, 
and generally in different species). Because of this 
extrapolation, there is some uncertainty in.the conclusions 
that can be reached. This uncertainty is made up of several 
components which are discussed below.
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Uncertainties in Interspecies Extrapolation 
Because of limitations on studying the toxic 

effects of chemicals in humans, much of our knowledge 
of the toxicity of chemicals comes from experiments 
in laboratory animals. Experimental animal data have 
been relied on for many years by regulatory agencies 
and other expert groups for assessing the hazards or 
safety of human exposure to chemicals. This reliance 
has been supported in general by the overall 
similarities in anatomy and physiology between human 
and other mammals. There are differences in response 
however, between humans and the species upon which 
experimental toxicity data are generally available.
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Uncertainties in Extrapolation
Because data that specifically identify the hazards 

to humans associated with exposure to the various 
chemicals of concern under the conditions of likely human 
exposure do not exist, it is necessary to infer those 
hazards by extrapolating from data obtained under other 
conditions of exposure, generally in experimental 
animals. This introduces uncertainties of two types: 
those related to extrapolating from one species to 
another, and those related to extrapolating from one set 
of exposure conditions to another.

measures necessarily varied substantially. An attempt was 
made to deal with the variation, by the application of 
uncertainty factors to estimate ADIs. In cases where the 
available data were extremely limited (e.g., only an acute 
LDgg identified) it is likely that the magnitude of the 
uncertainty factor applied would result in an 
overestimation (rather than an underestimation) of risk. 
Until additional toxicity data on these chemicals are 
developed however, uncertainties about the risks 
associated with such poorly studied chemicals will remain 
unresolved.



b.

-129- 001633

Uncertainties Due to Differences 
in Conditions of Exposure
Uncertainties arise because the actual 

conditions of human exposure (dose level and 
duration) are rarely, if ever, the conditions under 
which the chemicals have been studied. For 
noncarcinogens, allowance for this fact is made by 
applying safety factors to dose levels at which no 
effects are seen in experiments to estimate safe 
exposure levels (acceptable daily intakes, ADIs).

For suspected carcinogens, the normal procedure 
used by regulatory agencies and others, and used here 
by ENVIRON, is to apply a mathematical model to the 
experimental animal data_and use that model to

Because of this, regulatory agencies and others 
generally use safety factors or uncertainty factors 
in determining safe exposure levels of 
noncarcinogens, to guard against the possibility that 
humans are more sensitive than the most sensitive 
experimental animal species tested. Such safety 
factors have been used in this risk assessment.

For substances that are carcinogenic in animals, 
there is uncertainty about whether they are also 
carcinogenic in humans. Only a small number of 
substances are known to be human carcinogens, a 
larger number are carcinogenic in one or more animal 
species. The fact that some chemicals are 
carcinogenic in some animals but not in others raises 
the possibility that not all animal carcinogens are 
human carcinogens. Regulatory agencies generally 
assume that humans are as sensitive as the most 
sensitive animal species. This is a policy decision 
designed to avoid underestimating risk, but it 
introduces uncertainty in the estimates of risk.
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estimate risks at the much lower dose levels at which 
humans may be exposed. These models are extremely . 
conservative (i.e., tend to overestimate the risk at 
low dose levels) because they assume a linear 
relation between dose and risk at all dose levels and 
because a statistical upper confidence limit on risk 
is generally estimated. The validity and accuracy of 
these models however, are unknown.

In most any risk assessment, a large number of assumptions 
must be made in attempting to assess potential human exposure. 
In the present case, it was necessary to develop assumptions 
about general characteristics and potential patterns of human 
exposure of the population in the vicinity of the Bristol

All of the assessments presented in Chapters VI and VIII 
consider the risk from exposure to an individual chemical, 
with most exposures to chemicals, potential exposure to 
compounds originating from the Bristol Landfill involves 
exposure to many chemicals at the same time.

Concurrent exposure to two or more chemicals can produce 
toxicological effects that are independent, synergistic, 
antagonistic, or additive. Although there is much interest in 
the toxicological effects of mixtures, the available 
information on such toxicological effects is very limited, 
the absence of data to the contrary, the EPA (1986d) has 
suggested that risks from exposure to mixtures of chemicals be 
estimated as though their effects were additive. The fact that 
the risk assessment process for each chemical tends to 
overestimate the risks for any one chemical is likely to 
compensate for any additive (or synergistic) effects among 
chemical mixtures.

Effects from Exposure to Mixtures of Chemicals
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The exposure scenarios were largely developed 
independent of current or future off-site security measures 
(i.e., the landfill site is fenced and posted by Rohm and Haas) 
or any future changes in usage of the areas considered. 
Moreover, these scenarios assume the current level of on-site 
and off-site contamination will continue indefinitely (i.e.. 

For each scenario 
make assumptions about the number 

the routes of 
individual could be exposed, the amount of 

individual could be exposed 
of each chemical that could be 

In developing each

that no remedial measures will be taken). 
modeled it was necessary to 
of times per week an activity could occur 
exposure by which an :-------
soil, waste, or water to which an 
by the activity, and the amount 
absorbed by each route of exposure, 
exposure scenario, ENVIRON attempted to be conservative, such 
that risk was more likely overestimated than underestimated.

In this assessment an attempt was made to model all 
pathways considered to be of concern to public health. Risks 
to all potential on-site and off-site receptors were modeled 
except to those populations that were judged to have lower 
potential exposures than those which were quantitatively 
estimated. Thus the potential risks to the populations whose 
exposures were not quantitatively modeled in this assessment 
(e.g., recreational boaters and water-skiiers, hunters and 
target shooters) can be assumed to be lower than those 
estimated for the identified more highly exposed populations 
(e.g, recreational swimmers, dirt-bikers).

In certain cases, additional routes of exposure to the 
identified populations-at-risk could be postulated. For 
example, the risks associated with residential use of water 
supplied by the Bristol Water Plant for the watering of 
•vegetable gardens (and associated vegetable uptake) was not 
modeled in this assessment. On the basis cf the absence of 
significant risks estimated to be associated with the major 
residential uses of water supplied by the Bristol Water Plant 
(i.e., drinking, showering) it was assumed that the potential 
risks associated with the more minor uses would be clearly 
negligible.



E.

-132-
001638

Limitations and Uncertainties in the 
Environmental Risk Assessment
Limitations and uncertainties in the Bristol Landfill risk 

assessment with respect to sampling and analytical data, 
toxicity data, effects from exposure to mixtures of chemicals, 
and assessment of exposure apply not only to the human health 
risk assessment, but to the environmental risk assessment as 
well.

Concentrations of contaminants in the Delaware River to 
which aquatic life may be exposed are based on the results of 
the application of mathematical modeling of on-site ground

ENVIRON applied a number of models in this assessment to 
estimate air concentrations which could be experienced by 
outside contractors while performing excavation work at the 
BTSTP, dirt bike riders riding on the landfill area, and local 
residents while showering with contaminated water. The use of 
models to simulate actual conditions is limited by: the 
availability of appropriate models to simulate accurately the 
processes being modeled; the availability of site-specific and 
compound-specific parameters that serve as inputs to the models 
(e.g., percent silt content or in-place moisture content); and 
uncertainties associated with the system modeled. Specifically 
for BTSTP outside contractors' exposure, the duration of 
potential excavation and the actual equipment which would be 
used were unknown. In addition, the spatial distribution of 
chemical concentrations at the potential excavation locations 
is uncertain. In the case of modeling exposures of dirt-bikers 
on the landfill, uncertainties relate to the actual area and 
distances over which the dirt bikers ride, the appropriateness 
of using models derived for vehicular travel over unpaved 
roads, and the frequency and duration of this activity. In all 
cases, ENVIRON attempted to make conservative judgments about 
the parameters necessary to model these exposures, the validity 
of which cannot be verified given the available data base.
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well characterized than the aquatic toxicity of 
individual chemicals is the toxicity of mixtures of chemicals 
to aquatic life. Unlike the case of human risk assessment, 
where EPA policy is to assume that effects of multiple 
chemicals are additive, no such procedures or policies exist 
for aquatic species or other environmental receptors. 
Therefore, any possible interactive effects of mixtures have 
not been considered in the current environmental risk 
assessment.

Evaluating the exposure of aquatic life to chemicals is 
more straight-forward than evaluating exposures of terrestrial 
species. However, concentrations of contaminants detected in 
ground water beneath the Bristol Landfill are not predicted to 
be uniform in the Delaware River. Modeled concentrations 
closer to the bank off the Bristol Landfill will be 
substantially higher than concentations further from the bank 
where greater dilution occurs. For aquatic species that move 
up and down-stream, river concentrations at specified distances 
from the bank are not representative of actual river 
exposures. The conservative assumption was made, however, that 
chronic exposures were to maximum modeled concentrations 
directly off the Bristol Landfill.

-133-

water data by BCM. Thus, the environmental risk assessment is 
accurate and complete only to the extent that information on 
chemical concentrations provided by Rohm and Haas and BCM was 
itself accurate and complete.

Our knowledge of the toxic effects of different chemicals 
to aquatic life varies substantially from chemical to 
chemical. Unfortunately, for many chemicals we are limited to 
LCgg studies in one or two aquatic species. To deal with 
limitations in the data, uncertainty factors were applied to 
derive acceptable aquatic concentrations. Iz is believed that 
the uncertainty factors applied resulted in overestimation of 
aquatic risk. However, some uncertainties about the chronic 
aquatic toxicity associated with the more poorly studied 
chemicals will remain until additional toxicity data are 
developed.

Even less
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adverse effects on 
the Bristol Landfill, 
of the Environmental Risk Assessment, 
Bristol facility in May 1987 revealed 
imply evidence of on-site hunting.

Second, an assessment of the effects of environmental 
contaminants on terrestrial life is far more complicated than 
that for aquatic life. Estimation of potential exposure for 
terrestrial animals must take into consideration intake via 
several media and exposure pathways, including inhalation, 
ingestion of contaminated water, ingestion of contaminated 
vegetation, and.ingestion of contaminated soil. For plants.

In some ways, the analysis of potential risks to the 
environment is inherently.more uncertain than the analysis of 
risks to human health, because the environment is a more  
complex system than the human population. In a human health 
risk assessment, only one population is considered (albeit risk 
to sensitive subgroups may be evaluated). The environment, in 
contrast, is composed of an enormous array of species 
inhabiting different niches in one or more ecosystems, 
on single species, which form the basis for most of the 
available data on environmental toxicity, do not necessarily 
reflect the potential impacts of a contaminant on a given 
ecosystem. Unfortunately, neither toxicity data reflective of 
ecosystem effects or methods for extrapolating single species 
data to ecosystems exist. Until such data or methodologies 
become available, some uncertainty will, of necessity, be 
associated with environmental assessments based on data from 
individual species.

One area not addressed in the current environmental risk 
assessment of the Bristol Landfill is a consideration of 
possible impacts of the site on terrestrial life. There are 
several reasons for excluding terrestrial life from the current 
environmental risk assessment.

First, there are no current findings of any obvious 
terrestrial life on or in the vicinity of

As described in Chapter VIII.B, Results 
a site visit to the 
a variety of wildlife and
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exposure can either occur from atmospheric deposition or from 
contaminants in the soil via the root system. Intake rates for 
these various media (e.g., daily amount of soil ingested) for 
most terrestrial species are not available.

Also greatly limiting the ability to assess exposure of 
terrestrial species to chemicals present at the Bristol 
Landfill is the absence of data on the concentrations of 
contaminants, in many of the media of concern upon which a 
reasonably thorough and representative exposure assessment 
could be based. To estimate exposures of terrestrial animals 
to contaminants present on the Bristol Landfill/ data on 
concentrations in soil and plants are necessary. Only soil 
data for selected areas of the Bristol Landfill are available. 
It is uncertain whether or not these data are representative of 
the soils over a large part of the Bristol Landfill where 
terrestrial species are found. No analyses of contaminant 
levels in plant-life are available. While procedures for 
estimating concentrations of chemicals in plants via soil 
uptake have been developed, resulting concentrations, 
particularly for organics, are subject to great uncertainty. 
Given the limited soil concentration data, modeling of plant 
uptake would not provide sound data for an environmental 
exposure assessment.

In addition to limitations in exposure data, there are 
relatively few data available for assessing the toxic effects 
of chemicals on terrestrial plants and wildlife species 
(Barnthouse and Suter 1986). As a result of these many data 
limitations for assessing risks to terrestrial life, tue 
current environmental risk assessment has focused on potential 
risks to aquatic life associated with the Bristol Landfill.
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Acceptable daily intake (ADI).

Acute.

BTSTP.
A substance that causes cancer.Carcinogen.

Chronic.

a

Duration.
Ecosystem.

EEC.
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■■■ , derived by 
factors to the lowest NOEC or LOEC

Length of exposure time.
The sum total of physical features and organisms 

occurring in a given area.
Estimated environmental concentration.

Of long duration.
This estimate is used so as to be protective

Acceptable concentration for aquatic life, 
application of uncertainty ■* 
for freshwater species.

Ambient water quality criteria. Criteria developed by the U.S. EPA 
for the protection of aquatic life that specify pollutant concentrations which, if not exceeded, should protect most 
aquatic life. These criteria represent guidance on environmental effects of pollutants that can be used to derive 
regulatory controls for toxic pollutants, but are not themselves 
rules and have no regulatory authority.

Bristol Township Sewage Treatment Plant.

Conservative estimate, 
to public health.

Crustacean. Any member of the class Crustacea of the phyl^ Arthropoda that characteristically have a segmented body, 
chitinous exoskeleton and paired, jointed limbs. Representatives of this class include crayfish, lobsters, shrimp, water fleas, brine shrimp, sand hoppers, and copepods.

Dose. Measurement of the amount received by the subject, whether 
human or animal.

Dose-response assessment. A component of risk assessment that describes the quantitative relationship between the amount of 
exposure to a substance and the extent of toxic injury or 
disease.

 ;—;. Estimate of the largest amount of
chemical to"which a person can be exposed on a daily basis that 
is not anticipated to result in adverse effects (usually 
expressed in mg/kg/day).

Of short duration.



EPA.

The process of prediction of

Invertebrates.
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2-1 ■ Model used to extrapolate 
from results observed In laboratory animals to humans.

Animal species having no backbone.
Concentration calculated to be lethal to half of the

a The 
or

C rt • — — exposed population of test organisms

Embryo-larval. Early life stage in fish species beginning with --- fertilization and lasting until the disappearance of the last 
vestige of the embryonic median fin fold and full differentiation of the fins. Embryo-larval (or early life stage 
toxicity) tests in most fish and amphibian species are generally 
initiated at fertilization and continued through four days 
post-hatching. Exposure periods for some species are longer.

Environmental Protection Agency.
Exposure. To be accessible to the influence of a chemical or 

chemical action.
Exposure assessment. A component of risk assessment that involves describing the”nature and size of the population exposed to - 

substance and the magnitude and duration of their exposure, 
evaluation could concern past exposures, current exposures, 
anticipated exposures.

Extrapolation. The estimation of a value beyond the known range on 
the basis of certain variables within the known range, from 
which the estimated value is assumed to follow.

Hazard identification. A component of risk assessment ^^^^t involves gathering and evaluating data on the types of heaitn 
injury or disease (e.g., cancer) that may be produced by a chemical and on the conditions of exposure under which injury or 
disease is produced.

High-to-low-dose extrapolation. The process of prediction of 
—low exposure risks to rodents from the measured high 

exposure-high risk data.
Human health risk. The likelihood (or probability) that a given exposure or series of exposures may have damaged or will damage 

the health of individuals experiencing the exposures.
Indicator chemicals. A subset of the chemicals identified at a 

site which are used to assess potential public health risk. The selection of indicator chemicals is based on 
their measured concentrations in media and "their toxicities. The chemicals' environmental mobility and 
persistence may also be considered.

Interspecies extrapolation model.



Lifetime average daily dose (LADD).

Lowest-observed-effect concentrationLOEC.
Lowest dose level at

MATC.

Maximum daily dose (MDD).

Modeled concentration in the Delaware RiverMC.
MC/AC ratio.

Mollusc.

NOEC.
Noncarcinogen.

Dose level at-which no
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; ; ;■ The lifetime average daily
human intake multiplied by the detected concentration.

A chemical that is not thought or not proven to 
cause cancer.

No-observed-effect level (NOEL). 
effects are noted.

Lowest-observed-effect level (LOEL). 
which effects are noted.

  1, ; ; . Enforceable drinking water
standards set as close to a level protective of human health as is feasible, taking into consideration treatment 
technologies and cost.
________________ The daily human intake multiplied by 
the maximum concentration.

Any member of the phylum Mollusca, composed largely 
of marine invertebrates and typically possessing a shell. 
Representatives of the class include snails, clams, 
oysters, slugs, and octopuses.
No-observed-effect concentration.

Lifetime exposure. Total amount of exposure to a substance that a human would receive in a lifetime (usually assumed 
to be seventy years). .

Linearized multistage model. Derivation of the multistage model where the data are assxuned to be linear at low 
doses. (The multistage model is a mathematical model 
based on the multistage theory of the carcinogenic process, which yields risk estimates either equal to or 
less than the one-hit model.)

Ratio of the modeled concentration in the 
Delaware River to the acceptable concentration for 
freshwater species.

Median. That value of a distribution above which and below 
which half the distribution lies.

Maximum acceptable toxicant concentration
Mathematical model. Model used during risk assessment to 

perform extrapolations.
Maximum contaminant level (MCL).



OPP.

U.S. Environmental ProtectionOTS.

Parts per billion.ppb.

Quotient method.

RCRA.

Risk assessment.

-139-
001S45

Office of Pesticide Programs, U.S. Environmental 
Protection Agency.

chemical and the conditions of hximan 
I ascertain the likelihood that and to

ppm.
Priority pollutant.

Reference dose (Rfd).
Probability of injury, disease.

Parts per million.
xuy One of 123 specific chemicals including
volatiles, acid/base neutrals, pesticides, polychlorinated 
biphenyls, and metals which were designated as a result of 
a Settlement Agreement in 1976 with the Environmental 
Defense Fund, Natural Resources, Defense Council and EPA 
in conjunction with the Federal Water Pollution Control 
Act.

Risk. circumstances.
The scientific activity of evaluating the 

toxic properties of a « exposure to it ooul- to — exposed humans will be adversely affected, characterize the nature of the effects they may experience.
Risk characterization. Final component of risk assessment that 

involves integration of the data and analysis involved in hazard identification, dose-response assessment, and 
exposure assessment to determine the likelihood that 
humans will experience any of the various forms of 
toxicity associated with a substance.

cm- »icvlxw»l. Term applied in environmental risk assessment 
involving comparison of the NOEC (or LOEC) to which uncertaininty factors have been applied with the estimated 
concentration in the environment

Resource Conservation and Recovery Act.
See "Acceptable daily intake".

or death under specific

Office of Toxic Substances,
Agency.

Plus-40 analysis. Analysis made by gas chromatography and mass 
---- spectroscopy to determine the identity of other chemicals(i.e., nonpriority pollutant organic compounds). The mass 

spectrum for each compound is matched against a computer 
data base of over 40,000 spectra.

Potency. Amount of material necessary to produce a given level 
of a deleterious effect.



I

Safe.

Subchconic.

Vulnerable.Susceptible.
Threshold dose.

Sum of doses received by all routes of exposure.
Toxic.
Toxicity.

Uncertainty factors.

00164S-140-

The dose that has to be exceeded to produce a 
toxic response.

Unit cancer risk (UCR).
Lj ----------- -------- ----------------------------------- i ‘Usually expressed as (mg/kg/day)--*•.

See "Safety factors".
Estimate not likely to be lower than the-Upper bound estimate, 

true risk.

Total dose.
Harmful in regard to the effects of chemicals.

Ability to produce an adverse effect.
. Estimate of the lifetime risk caused . 

by each unit of exposure in the low exposure region.

Route of exposure. Method by which the chemical is introduced 
into the biological organism.
Condition of exposure under which there is a "practical 

certainty" that no harm will result in exposed individuals.
Safety factor. Used in making determinations of ADIs by adjusting for: Diimitations in the toxicity .data; 2) differences between exposure conditions in experiments and 

human exposure conditions; 3) variability in human populations; and 4) extrapolations from experimental 
animals to humans.

Longer than acute, but shorter than chronic 
duration.

Threshold Limit Value (TLV). A time-weighted average concentration for a normal 8-hour workday or 40-hour work 
week established for occupational exposures.
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TABLE A-1

HELL NOCAS NOdateCHEMICAL
2.9
2.0
1.7

2.4- Dimethy1pheno1
2.4- Dimethy1 phenol
2.4- Oimethyl phenol

Chloroethane (pp)
Chloroethane (pp)
Chloroethane (pp)
Chloroethane (pp)
Chloroethane (pp)
Chloroethane (pp)
Chloroethane (pp)

1,1-Dichloroethane (pp)
1.1- Dichloroethane (pp)
1.1- Oichloroethane (pp)

1,3-Oichlorobenzene (pp) 
1,3-Oichlorobenzene (pp)

1.4- Oichlorobenzene (pp)
1.4- Dichlorobenzene (pp) 
1,4-Dichlorobenzene (pp) 
1,4-Dichlorobenzene (pp) 
1,4-Dichlorobenzene (pp)
1.4- Dichlorobenzene (pp)
1.4- Oichlorobenzene (pp)
1.4- Oichlorobenzene (pp)
1.4- Dichlorobenzene (pp) 
1,4-Dichlorobenzene (pp)

(pp)
(pp)
(pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

47.0
39.0
31.0

JANUARY 1986
JANUARY 1986
OCTOBER 1985

OCT 1985
OCT 1985

APR/MAY 1984
FEB 1985
APR/MAY 1984

FEBRUARY 1985
OCTOBER 1985
JANUARY 1986
JANUARY 1986
OCTOBER 1985
JANUARY 1986
JANUARY 1986

00075-34-3
00075-34-3
00075-34-3

00541-73-1
00541-73-1

00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7 
00106-46-7

I

00105-67-9, 
00105-67-9 
00105-67-9

CR-102-022 
CR-106-028 
CR-102-022

LF-102-015 
LF-004-021 
LF-004-021 
LF-002-012 
LF-003-026 
CR-107-025 
LF-102-015 
CR-107-025 
LF-103-025 
LF-117-032

LF-115-011
LF-117-032

LF-008-018
LF-102-015
LF-002-012

CR-109-019 
CR-109-019 
CR-107-025 
CR-107-025 
CR-107-025 
CR-109-019 
CR-111-040OO

CD

60.8
21.3
26.6
16.9
12.4
10.8
10.5
9.9
8.5
4.6

12.2
3.9

12.0
4.1
3.0
2.6
2.5
1.3
1.2

JAN 1986
JAN 1986
OCT 1985
JAN 1986
OCT 1985
JANUARY 1986
OCT 1985
JANUARY 1986
OCT 1985
OCT 1985

CONC (ppb) REMARKS*



TABLE A-1

WELL NOCAS NOCONC (ppb> REMARKS* dateQinU£M

1

LF-009-020APR/MAY 19841.0Lethane 286

00091-20-3

Di-n-butyl phthalate (pp)
Di-n-butyl phthalate (pp)
Di-n-octyl phthalate 
Di-n-octyl phthalate 
Di-n-octyl phthalate 
Di-n-octyl phthalate

Naphtalene (pp) 
Naphtalene (pp) 
Napthalene (pp). 
Naphtalene (pp)
O.P-Xylciie (pp) 
0,P-Xy1ene (pp) 
0,P-Xy1ene (pp) 
O.P-Xylene (pp) 
O,P-Xy1ene (pp) 
O,P-Xy1ene (pp)

ONCP 
DNCP 
ONCP 
DNCP 
ONCP 
DNCP 
ONCP

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

750.0 
660.0 
550.0 
500.0 
280.0 
110.0

62.0 
11.0 
11.0 
11.0

13.0
13.0

20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0

47.0 
19.0 
12.0 
10.0

FEBRUARY 1985
FEBRUARY 1985

APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984

FEB 1985
JULY 1985 
FEBRUARY 1985 
JULY 1985 
FEB 1985 
FEBRUARY 1985

00084-74-2 
00084-74-2

00117-84-0 
00117-84-0 
00117-84-0 
00117-84-0

CR-109-019
CR-107-025

LF-103-025 
LF-017-018 
LF-004-021 
LF-015-026

LF-004-021 
LF-004-021 
LF-010-020 
LF-007-030 
LF-008-018 
LF-002-012 
LF-001-025

LF-003-026
LF-002-012
LF-002-012 
CR-107-025

LF-004-021 
LF-004-021 
CR-107-025 
LF-125-019 
LF-102-015 
CR-009-025O 

O

03 
di 
05

FEB 1985
APR/MAY 1984
APR/MAY 1984
APR/MAY 1984

APR/MAY 1984
APR/MAY 1984 
APRIL 1984 
FEBRUARY 1985



TABLE A-1

MELL NOCAS NODATECONC (DPb> REMARKS*CHEMICAL

O,P-Xy1ene (pp)
O.P-Xylene (pp)
O,P-Xy1ene (pp)
O.P-Xylene (pp)
O.P-Xylene (pp)

Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

1990.0 
1700.0 
1640.0 
1600.0 
1562.0 
1500.0 
966.0 
626.0 
593.0 
440.0 
426.0 
406.0 
374.0 
321.0 
311.0 
228.5 
216.0 
179.0 
179.0 
176.0 
116.0
91.8 
83.1

79.0
70.0
32.0
21.0
13.0

JULY 1985
JULY 1985
JULY 1985
JULY 1985 
FEB 1985

LF-102-015 
LF-121-015 
LF-122-020 
LF-124-017 
LF-119-028

LF-004-021 
LF-004-021 
LF-004-021 
CR-107-025 
CR-107-025 
LF-004-021 
LF-004-021 
LF-004-021 
CR-009-025 
CR-107-025 
CR-009-025 
LF-102-015 
CR-107-025 
CR-009-025 
LF-002-012 
LF-002-012 
LF-002-012 
LF-102-015 
LF-002-025 
CR-009-025 
CR-009-025 
LF-119-028 
LF-003-026o o

CD
-Q

JULY/AUG 1985 
APR/MAY 1984 
OCT 1985 
JUL/AUG 1985 
OCTOBER 1985 
APR/MAY 1984 
APR/MAY 1984 
JAN 1986 
JANUARY 1986 
JANUARY 1986 
APR/MAY 1984 
JAN 1986 
JANUARY 1986 
OCTOBER 1985 
APR/MAY 1984 
JAN 1986 
APR/MAY 1984 
JULY/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
JUL/AUG 1985 
JAN 1986 
APR/MAY 1984



TABLE A-1

WELL WOCAS NOdateCONC (pDb> REMARKS*CHEMICAL

Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp) 
Total Xylenes (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

LF-109-029 
LF-O10-020 
LF-102-015 
LF-003-026 
LF-003-026 
LF-101-016 
LF-003-026 
LF-117-032 
LF-109-029 
LF-111-018 
LF-011-020 
LF-003-026 
CR-105-019 
LF-010-020 
LF-001-025 
LF-116-013 
LF-115-011 
LF-101-016 
LF-117-032 
CR-109-019 
LF-103-025 
LF-008-018 
LF-103-025 
LF-008-018 
LF-108-015 
CR-101-026 
LF-106-020 
CR-105-019 
LF-106-020o o

05
00

72.9 
64.8 
49.1 
35.2 
34.5 
32.7 
27.2 
16.5 
15.9 
15.6 
15.3 
15.0 
13.8 
11.7 
11.5 
10.2
9.1 
8.6 
8.3 
8.0 
6.8 
6.7 
5.9 
4.3 
4.1 
3.3 
2.8 
1.1 
1.0

JAN 1986 
APR/MAY 1984 
OCT 1985 
JAN 1986 
OCT 1985 
JAN 1986 
JULY/AUG 1985 
OCT 1985 
JULY/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
APR/MAY 1984 
OCTOBER 1985 
JULY/AUG 1985 
APR/MAY 1984 
OCT 1985 
JAN 1986 
JULY/AUG 1985 
JAN 1986 
OCTOBER 1985 
JAN 1986 
JAN 1986 
OCT 1985 
OCT 1985 
JULY/AUG 1985 
OCTOBER 1985 
OCT 1985 
JANUARY 1986 
OCT 1985



TABLE A-1

date CAS NO hell noCHEMICAL

bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (op) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroelhyl)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Ch1oroethy1)ether (pp) 
bis(2-Chloroethy1)ether (pp)

trans-1,2-Dichloroethylene (pp) 
trans-1.2-0ich1oroethy1ene (pp) 
trans-1,2-Dichloroethylene (pp) 
trans-1,2-Dichloroethylene (pp) 
trans-1,2-Oich1oroethy1ene (pp) 
trans-l,2-0ich1oroethy1ene (pp) 
trans-1,2-dich1oroethy1ene (pp) 
trans-1,2-Dich1oroethy1ene (pp) 
trans-1,2-dich1oroethy1ene (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

APRIL 1984 
JULY/AUG 1985 
APRIL 1984 
JULY/AUG 1985 
JAN 1986 
JULY/AUG 1985 
JANUARY 1986
JULY/AUG 1985 
JANUARY 1986

00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4

00156-60-5
00156-60-5
00156-60-5
00156-60-5
00156-60-5
00156-60-5
00156-60-5
00156-60-5
00156-60-5

LF-004-021 
LF-004-021 
LF-004-021 
LF-004-021 
LF-004-021 
LF-102-015 
LF-004-021 
LF-004-021 
LF-106-013 • 
LF-102-015 
LF-102-015 
LF-124-017. 
LF-116-013 . 
LF-102-015 
LF-116-013 
LF-103-025 
LF-103-025 
LF-116-013 
LF-103-025

LF-013-043 
LF-013-018 
LF-013-043 
LF-013-043 
LF-013-043 
LF-013-018 
CR-106-028 
LF-108-015 
CR-102-022

o o
•3D

X)

12.0
8.3
5.5
4.2
3.7
3.5
1.8
1.4
1.1

890.0 
890.0 
820.0 
770.0 
460.0 
450.0 
370.0 
330.0 
130.0 
98.0 
98.0 
88.0 
63.0 
58.0 
57.0 
57.0 
57.0 
51.0 
46.0

JULY 1985 
JULY/AUG 1986 
FEB 1985 
APRIL 1984 
OCT 1985 
FEB 1985 
JAN 1986 
APR/MAY 1984 
JULY/AUG 1986 
JULY/AUG 1986 
JULY 1985 
JULY 1985 
OCT 1985 
JAN 1986 
JAN 1986 
JULY/AUG 1986 
JULY 1985 
JAN 1986 
JAN 1986

CONC (ppb) REMARKS*



TABLE A-1

WELL NOCAS NODATECHEMICAL

LF-O15-02600056-23-5JAN 19861.4Carbon tetrachloride (pp)

bis(2-Chloroethyllether (pp) 
bis(2-Chloroethy1)ether (pp) 
bis(2—Cl'jroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp) 
bis(2-Chloroethyl)ether (pp)

Hexadecanoic Acid (+40)
Hexadecanoic Acid (+40)
Hexadecanoic Acid (+40)

Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40) 
Ethyl ether (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

130.0 
13.0 
12.0

J 
J 
J

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J

AUG 8,1986
FEBRUARY 1987
FEBRUARY 1987

00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4 
00011-44-4

00057-10-3
00057-10-3
00057-10-3

00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7 
00060-29-7

LF-116-013 
LF-103-025 
LF-103-025 
LF-102-015 
LF-102-045 
LF-102-045 
LF-108-015 
LF-102-015 
LF-102-045

LF-111-050 
CR-111-040 
LF-113-042 
CR-111-040 
CR-113-036 
LF-117-032 
LF-108-047 
LF-108-047 
CR-113-036 
LF-105-041 
LF-110-048 
LF-117-032 
LF-111-050

LF-118-028 
LF-007-030 
LF-102-045

•Z)
I-*
'7) Z)

224.0 
45.0 
29.0 
23.0 
15.0 
14.0 
11.0 
11.0 
10.0 
10.0 
10.0 
8.0 
8.0

45.0 
30.0 
25.0 
17.0 
14.0 
14.0 
14.0 
11.0 
10.0

FEB 1985 
FEB 1985 
OCT 1985 
OCT 1985 
JULY/AUG 1986
JULY 1985 
FEB 1985 
OCT 1985 
JULY/AUG 1986

FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986

CONC (anbl REMARKS*



TABLE A-1

WELL JMlCAS NODATEDEMARKS'*CONC (ppICHEMICAL

LF-009-02000067-63-0APR/MAY 19846.1Isopropanol (pp)
LE-101-01600067-64-1AUG 8,19866.0 J2-Propanone (acetone) (*40)

LF-115-01100071-23-8AUG 8,198625.0 J1-Propanol (-i-AO)

7.0
6.0
4.0

Chloroform (pp)
Chloroform (pp)
Chloroform (pp)
Chloroform (pp)
Chloroform (pp)
Chloroform (pp)

Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)
Benzene (pp)

Ethyl ether (+40)
Ethyl ether (+40)
Ethyl ether (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

J
J

FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987

JULY/AUG 1985
APRIL 1984
APRIL 1984
APRIL 1984
APRIL 1984
APRIL 1984

00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2
00071-43-2

00060-29-7
00060-29-7
00060-29-7

00067-66-3 
00067-66-3 
00067-66-3 
00067-66-3 
00067-66-3 
00067-66-3

LF-110-048 
LF-004-021 
LF-007-030

LF-003-050
LF-009-020
LF-020-022
LF-013-018
LF-017-018
LF-013-018

LF-002-012 
LF-002-012 
LF-002-012 
LF-119-028 
LF-002-025 
CR-009-025 
CR-107-025 
CR-009-025 
LF-002-012 
CR-107-025 
LF-119-028 
LF-010-020

o 
o

43.2
40.0
2.3
1.7
1.0
0.3

204.0 
200.0 
182.0 
112.0
110.0 ■ 
99.0 
90.0.
89.3
88.5 
80.0 
72.0 
69.1

JAN 1986
APR 1984
APR/MAY 1984
JAN 1986 
JULY/AUG 1985 
APRIL 1984 
FEBRUARY 1985
APR/MAY 1984
APR/MAY 1984
OCTOBER 1985 
FEB 1985 
APR/MAY 1984



TABLE A-1

hell noCAS NOCONC (pobl REMARKS* DATECHEMICAL

Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene ;pp)

03

ANALYSIS or GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2

CR-107-025 
LF-004-021 
CR-107-025 
LF-102-015 
Lr-102-015 
LF-001-025 
CR-009-025 
LF-008-018 
LF-115-011 
LF-102-015 
LF-004-021 
LF-004-021 
LF-004-021 
LF-004-021 
LF-118-028 
LF-004-021 
LF-004-021 
CR-009-025 
LF-004-021 
LF-010-020 
LF-101-016 
LF-004-021 
LF-115-011 
LF-121-015 
LF-117-032 
CR-009-025 
LF-117-032 
LF-101-016 
LF-001-025

65.7 
60.0 
54.7 
54.0 
54.0 
51.4 
49.8 
49.0 
46.3 
45.3 
45.1 
43.6 
42.0 
42.0 
39.7 
37.7 
37.0 
35.0 
34.5 
34.2 
34.0 
29.9 
27.9 
26.0 
25.3 
25.0 
24.6 
23.4 
23.0

JANUARY 1986 
APR 1984 
JANUARY 1986 
FEB 1985 
JULY/AUG 1985 
APR/MAY 1984 
APR/MAY 1984 
APR 1984 
JAN 1986 
JAN 1986 
APR/MAY 1984 
APR/MAY 1984 
JULY 1985 
JULY/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
FEB 1985 
FEBRUARY 1985 
APR/MAY 1984 
JULY/AUG 1985 
JAN 1986 
OCT 1985 
OCT 1985 
JULY 1985 
JAN 1986 
OCTOBER 1985 
OCT 1985 
JULY/AUG 1985 
APR 1984



TABLE A-1

CAS NOCONC (nob) REMARKS* date WELL NOCHEMICAL

Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp) 
Benzene (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM ANO HAAS COMPANY - BRISTOL LANDFILL

00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2 
00071-43-2

LF-125-019 
LF-101-045 
LF-001-025 
LF-004-021 
CR-009-025 
LF-OOB-018 
LF-003-026 
LF-101-016 
LF-109-029 
LF-109-029 
LF-003-026 
LF-003-026 
LF-008-018 
CR-111-040 
LF-003-026 
CR-109-019 
LF-011-020 
LF-103-025 
LF-007-030 
CR-103-036 
LF-103-025 
LF-009-020 
CR-104-027 
CR-105-019 
CR-109-019 
CR-106-028 
CR-105-019 
LF-102-015 
LF-103-025

O O
GO 
03 

'QO

22.0 
22.0 
21.3 
19.7 
19.3 
15.8 
15.1 
12.0
11.2 
9.2 
7.7 
7.5 
6.3 
3.8 
3.5
3.5 
3.4 
3.3 
3.1 
3.0 
3.0 
2.7
2.1 
2.1 
2.0 
1.8 
1.6 
1.1 
1.1

JULY 1985 
JULY/AUG 1985 
APR/MAY 1984 
JAN 1986 
JANUARY 1986 
JAN 1986 
APR/MAY 1984 
FEB 1985 
JAN 1986 
JULY/AUG 1985 
JAN 1986 
OCT 1985 
OCT 1985 
JANUARY 1986 
APR/MAY 1984 
JANUARY 1986 
JAN 1986 
JAN 1986 
APR/MAY 1984 
JUL/AUG 1985 
JULY/AUG 1985 
JAN 1986 
JANUARY 1986 
JANUARY 1986 
OCTOBER 1985 
JANUARY 1986 
OCTOBER 1985 
OCT 1985 
OCT 1985



TABLE A-1

HELL NOCAS NODATECONC (ppb) REMARKS*CHEMICAL
1.1
1.0
1.0

6.1
5.3

Benzene (pp)
Benzene (pp)
Benzene (pp)
1.1.1- Trichleroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)
1.1.1- Trichloroethane (pp)

Vinyl chloride (pp)
Vinyl chloride (pp)

1.1- Dichloroethy1ene (pp)
1.1- Dich1oroethylene (pp)
1.1- Dichloroethylene (pp)
1.1- Dich1oroethy1ene (pp)
1.1- Dich1oroethy1ene (pp)
1.1- Oichloroethy1ene (pp)
1.1- Dichloroethylene (pp)

LF-001-025 
LF-102-045

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

JAN 19B6
JULY/AUG 1985
JULY/AUG 1985

APRIL 1984 
JAN 1986 
APRIL 1984 
JULY/AUG 1985 
APR/MAY 1984 
JULY/AUG 1985 
APRIL 1984 
APR/MAY 1984 
JULY/AUG 1985 
JAN 1986 
JUL/AUG 1985

JULY/AUG 1985
JUL/AUG 1985

APRIL/MAY 1984 
JULY 1985

JAN 1986 
APR/MAY 1984 
JULY/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
JULY/AUG 1985 
JANUARY 1986

00075-35-4 
00075-35-4 
00075-35-4 
00075-35-4 
00075-35-4 
00075-35-4 
00075-35-4

00071-43-2
00071-43-2
00071-43-2

00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6 
00071-55-6

00075-01-4 
00075-01-4

00075-09-2
00075-09-2

LF-108-015 
LF-118-028 
LF-103-025

LF-013-018 
LF-013-043 
LF-013-043 
LF-013-018 
LF-013-043 
LF-013-043 
LF-013-043 
LF-013-018 
LF-013-018 
LF-015-026 
CR-106-028

LF-003-050
LF-002-025

LF-013-043 
LF-013-018 
LF-013-018 
LF-013-043 
LF-013-043 
LF-013-018 
CR-102-022

o o
05 
05 
4^

49.2 suspect 
10.0

49.0
47.5 
45.0 
37.3
37.1
35.9 
24.0 
19.4
14.9
1.6 
1.0

15.8 
8.1 
7.1 
7.0 
5.1 
2.1 
1.2

Methylene Chloride (pp) 
Methylene Chloride (pp)



TABLE A-1

date CAS NO WELL NOCHEMICAL

2-Butoxy-ethano1 phosphate (+40)
2-Butoxy-ethanol phosphate (+40)

1.7.7- Triinethyl-bicyclo[2.2.1 ]heptan-2-one (+40)
1.7.7- Trimethyl-bicyc1o[2.2.1]heptan-2-one (+40)

. Triethyl phosphate (+40) 
Triethyl phosphate (+40)

t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol

(+40)
(+40)
(+40)
(+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

110.0
29.0

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J

J
J
J
J

J
J

J
J

J
J

FEBRUARY 1987 
FEBRUARY 1987 
AUG 8.1986 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987

FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986

AUG 8,1986 
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987

00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0 
00075-65-0

00075-65-0
00075-65-0
00075-65-0
00075-65-0

00076-22-2
00076-22-2

00078-40-0
00078-40-0

00078-51-3 
00078-51-3

CR-107-025 
CR-106-028 
CR-107-025 
CR-106-056 
CR-107-025 
CR-109-018 
CR-106-028 
LF-109-029 
LF-011-020 
LF-109-029 
LF-108-047 
LF-OIO-020 
CR-109-019 
LF-101-016

LF-115-011 
LF-004-021 
CR-113-036 
LF-107-038

LF-103-025 
LF-010-020

LF-117-032 
LF-008-018F

LF-102-015
LF-102-015

o 
o
03 
03 
cn

110.0 
87.0 
84.0 
78.0 
62.0 
58.0 
28.0 
23.0 
20.0 
13.0 
11.0 
10.0 
10.0
9.0 
9.0

45.0
30.0

16.0
8.0

7.0
6.0
5.0
4.0

(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40) 
(+40)

CR-11l-OlO/CR-105-019 
t-Butanol 
t-Butanol 
t-Butanol 
t-Butanol

CONC (opbl REMARKS*



TABLE A-1

WELL NOCAS NOdateCONC (pob) REMARKS*CHEMICAL

LF-102-01500095-48-7AUG 8,1986130.0 J0-Creso1 (o-methyl phenol) (+40)

Pentachlorophenol (pp)
Pentachlorophenol (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

100.0 
77.0 
61.0 
15.0
190.0 
33.0

J 
J 
J 
J

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
APRIL 1984
APRIL 1984

00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6 
00079-01-6
00080-71-7
00080-71-7
00080-71-7
00080-71-7
00087-86-5
00087-86-5

LF-013-043 
LF-013-018 
LF-013-043 
LF-013-043 
LF-013-043 
LF-013-018 
LF-013-043 
LF-013-043 
LF-013-018 
LF-013-018 
CR-102-022 
CR-102-022 
LF-OOB-018 
CR-102-022 
LF-004-021 
CR-011-016 
LF-020-022
LF-119-028 
LF-109-029 
LF-004-021F 
LF-102-045
LF-001-025 
LF-003-050

230.0 
187.0 
174.0 
162.0 
155.0 
153.0 
145.0 
130.0 
107.0
89.7
7.9 
5.9 
4.0 
3.0 
1.8 
1.5 
1,1

o o 
i-* 
73 
•35 
33

2-Hydroxy-3-methyl-2-cyc1openten-l-one (+40) 
. 2-Hydroxy-3-methyl-2-cyclopenten-l-one (+40) 

2-hydroxy-3-methyl-2-cyc1openten-l-one (-*-40) 
2-Hydroxy-3-methyl-2-cyclopenten-l-one (+40)

Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichlo.-ethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp) 
Trichloroethylene (pp)

APRIL 1984 
APRIL 1984 
APR/MAY 1984 
JAN 1986 
JULY/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
APRIL 1984 
APR/MAY 1984 
JULY/AUG 1985 
JANUARY 1986 
OCTOBER 1985 
APR/MAY 1984 
JUL/AUG 1985 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984



TABLE A-1

CHEMICAL date CAS NO HELL NO

AUG 8,1986 00098-54-4 LF-004-0214-Isobutylphenol (-1-40) 18.0 J

N.N-Benzylmethylamine (+40) 120.0 AUG 8,1986 00098-84-0 LF-004-021J

00099-62-7 LF-003-0261,3-Bis(l-meLhylethyl)benzene (+40) 15.0 J FEBRUARY 1987

Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp)

2-Ch1orobenzenainine (+40)
2-Ch1orobenzenainine (+40)
2-Ch1orobenzenainine (+40)

1.2- Oichlorobenzene (pp)
1.2- Dichlorobenzene (pp) 
1,2-Dichlorobenzene (pp)
1.2- Dichlorobenzene (pp)
1.2- Oichlorobenzene (pp)

CDCD

o O

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

360.0
330.0
32.0

J
J
J

JAN 1986
JAN 1986
JULY 1985
OCT 1985
JULY/AUG 1985

FEBRUARY 1987
AUG 8,1986
AUG 8,1986

00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4

00095-50-1
00095-50-1
00095-50-1
00095-50-1
00095-50-1

00095-51-2
00095-51-2
00095-51-2

LF-102-015 
LF-102-015 
CR-107-025 
CR-107-025 
CR-107-025 
CR-107-025 
CR-0b9-025 
CR-107-025 
LF-102-015 
LF-125-019 
LF-002-012 
CR-106-028

LF-004-021F
LF-004-021
LF-111-018

LF-102-045
LF-103-025
LF-102-015
LF-008-018 
LF-111-018

37.8
16.2
10.0
6.9
4.2

400.0 
400.0 
230.0 
161.0 
153.0 
89.4 
88.0 
79.3 
66.2 
49.0 
44.0 
26.1

JULY/AUG 1985 
FEB 1985 
FEBRUARY 1985 
OCTOBER 1985 
JUL/AUG 1985 
JANUARY 1986 
APRIL 1984 
JANUARY 1986 
JAN 1986 
JULY 1985 
APR/MAY 1984 
JANUARY 1986

CONC (nob) REMARKS*



TABLE A-1

MELL NOCAS NOCONC (PDb) REMARKS* dateCHEMICAL

LF-004-02100101-84-8FEBRUARY 198716.0 J1,1-Oxybis-benzene (+40)
LF-115-011120.6 00102-76-1AUG 8,1986JGlycerol triacetate (+40)
LF-101-01600103-67-3AUG 8,198616.0 JBenzylmethylamine (+40)

Ethylbenzene (pp) 
Ethylbenzene (pp) ■ 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethy1br-:ene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp) 
Ethylbenzene (pp)

ANALYSIS OF GROUNDMATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4 
00100-41-4

LF-102-015 
LF-004-021 
LF-004-021 
LF-004-021 
CR-105-019 
LF-003-050 
CR-009-025 
LF-003-026 
LF-004-021 
LF-004-021 
LF-103-025 
LF-002-012 
LF-119-028 
LF-107-015 
CR-108-016 
CR-009-025 
LF-118-028 
CR-109-019 
CR-111-010 
LF-004-021
LF-108-015 
CR-009-025 
LF-118-028

o o
<30 
O
00

23.0 
21.0 
21.0 
20.0 
19.7 
16.0 
15.1 
11.6 
9.0 
8.3 
7.5 
6.0 
5.4 
5.1 
3.6 
3.6 
3.4
1.8 
1.8 
1.7 
1.2 
1.0 
1.0

JULY 1985 
JULY 1985 
JULY/AUG 1985 
APR 1984 
JANUARY 1986 
APR 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
JAN 1986 
JAN 1986 
JAN 1986 
JULY/AUG 1985 
JUL/AUG 1985 
JANUARY 1986 
JULY/AUG 1985 
JUL/AUG 1985 
JUL/AUG 1985 
OCT 1985 
JULY/AUG 1985 
OCTOBER 1985 
JULY/AUG 1985



. TABLE A-1

CAS NO KELL .taidateCHEMICAL
FEBRUARY 1987 00103-67-3 LF-004-021F53.0 JN-Methylbenzenemethanamine (+40)

LF-103-025AUG 8,1986 00104-76-714.0 J2-Ethy1-1-hexano1 (+40)
00105-37-3 LF-011-020AUG 8,19869.0 JEthylproprionate (+40)

CR-109-018AUG 8,1986 00105-41-944.0 J4-MeLhy1-2-hexy1amine (+40)

i

N, N-Di me thy 1 -benzenemethanami ne (+40) 
N,N-Oimethyl-benzenemethanami ne (+40)

Benzyldimethylamine (+40)
Benzyldimethylamine (+40)

2.5- Cyclohexadiene-l,4-dione (+40)
2.5- Cyc1ohexad i ene,1,4-d i one (+40)
2.5- Cyc1ohexadiene-l,4-dione (+40)
2.5- Cyc1ohexadiene-),4-dione (+40)
2.5- Cyc1ohexadiene-l,4-dione (+40)
2.5- Cyc1ohexadiene-1,4-dione (+40)
2.5- Cyclohexadiene-l,4-dione (+40)

1.2- Oichloroethane (pp) .
1.2- Dich1oroethane (pp)
1.2- Dich1oroethane (pp)
1.2- Oichloroethane (pp)
1.2- Dichloroethane (pp)

ANALYSIS OF GROUNDMATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

62.0 
10.0

52.0
20.0

93.0
56.0
54.0
39.0
36.0
27.0
23.0

J 
J

J 
J

J 
J 
J 
J 
J 
J 
J

AUG 8,1986
AUG 8,1986

JUL/AUG 1985 
JULY/AUG 1985 
APR/MAY 1984 
JANUARY 1986 
JAN 1986

FEBRUARY 1987
FEBRUARY 1987

00103-83-3
00103-83-3

00103-83-3
00103-83-3

00106-51-4
00106-51-4
00106-51-4
00106-51-4
00106-51-4
00106-51-4
00106-51-4

00107-06-2
00107-06-2
00107-06-2
00107-06-2
00107-06-2

CR-012-040 
LF-102-045 
CR-012-040 
LF-102-045 
LF-102-090 
LF-101-045 
LF-116-013

CR-105-019 
LF-008-018 
CR-009-025 
CR-106-028 
LF-102-015

LF-004-021
LF-101-016

LF-004-021
LF-102-015

o o
CFi 
(X u>

16.6
16.4
3.8 
2.0 
1.9

FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987

CONC (pDbl REMARKS*



TABLE A-1

hell noCAS NOdateCHEMICAL

CR-109-01800108-32-7AUG 8,19869.0 J4-Methy1-1.3-di oxolan-2-one (+40)

LF-004-02139683-32-9APR/MAY 198467.0bis(2-Ch1oroisopropy1)ether (pp)

1.5
1.2
1.1

Tetraethyl diphosphoric acid (+40) 
Tetraethyl diphosphoric acid (+40) 
Tetraethyl diphosphoric acid (+40)

1.2- Dich1oroethane (pp)
1.2- Dichloroethane (pp)
1.2- 0ich1oroethane (pp)

M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp) 
M-Xylene (pp)

Toluene (pp)
Toluene (pp)
Toluene (pp)
Toluene (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

3000.0 
1300.0 
720.0 
440.0 
390.0 
240.0 
120.0 
100.0 
45.0 
41.0 
15.0 
10.0

J
J
J

JANUARY 1986
OCTOBER 1985
JUL/AUG 1985

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

JULY/AUG 1985 
FEB 1985 
APRIL 1984 
APR/MAY 1984

00107-06-2
00107-06-2
00107-06-2

00107-49-3 
00107-49-3 .
00107-49-3

00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00108-38-3 
00)08-38-3 
00108-38-3

00108-88-3, 
00108-88-3 
00108-88-3• 
00108-88-3

CR-105-019
CR-105-019
CR-102-022

LF-117-032 
LF-008-018 
LF-116-013

LF-004-021 
LF-004-021 
LF-102-015 
LF-125-019 
CR-107-025 
LF-121-015 
CR-009-025 
LF-102-015 
LF-122-020 
LF-119-028 
LF-101-016 
LF-109-029

LF-102-015
LF-102-015
CR-009-025
LF-002-012

OO
CO
O

220.0 
58.0 
56.0

FEB 1985 
JULY 1985 
FEB 1985 
JULY 1985 
FEBRUARY 1985
JULY 1985 
FEBRUARY 1985 
JULY 1985 
JULY 1985 
FEB 1985 
FEB 1985 
FEB 1985

940.0
940.0
630.0
537.0 suspect

CONC (pnbl REMARKS*



TABLE A-1

CAS NO WELL NOCONC (ppbl REMARKS* dateCHEMICAL

Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp) 
Toluene (pp)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

00)0B-8B-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3 
00108-88-3

LF-001-025 
LF-003-026 
LF-004-021 
LF-003-050 
LF-004-021 
LF-002-012 
LF-102-015 
LF-102-015 
CR-009-025 
LF-004-021 
LF-004-021 
LF-119-028 
CR-010-027 
LF-002-012 
LF-003-026 
LF-011-020 
LF-004-021 
CR-011-016 
CR-107-025 
CR-107-025 
LF-108-015 
CR-009-025 
LF-111-018 
CR-107-025 
LF-118-028 
LF-119-028 
LF-106-020 
LF-I09-029 
LF-002-025

o o K* 
03

APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
JULY 1985 
JAN 1986 
APR/MAY 1984 
JAN 1986 
FEB 1985 
FEB 1985 
APRIL 1984 
JAN 1986 
APR/MAY 1984 
APR/MAY 1984 
OCT 1985 
APR/MAY 1984 
JANUARY 1986 
JANUARY 1986 
JAN 1986 
JANUARY 1986 
JULY/AUG 1985 
OCTOBER 1985 
JULY/AUG 1985 
JAN 1986 
JAN 1986 
JAN 1986 
JULY/AUG 1985

370.0 suspect 
229.0 suspect 
204.0 suspect 
188.0 suspect 
151.0
42.8
41.0
34.4
27.3
26.0
15.0
13.0
12.0
9.4
8.5
5.2
3.7
3.5
2.2
2.0
1.8
1.7
1.6
1.4
1.3
1.2
1.1
1.1
1.1



TABLE A-1

HQCAS NOCONC tPDbl REMARKS* dateCHEMICAL
1.0
1.0

Toluene (pp)
Toluene (pp)

Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp)o 

o
CD 
-a

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

OCT 1985 
JULY/AUG 1985

00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7

00108-88-3
00108-88-3

LF-008-018
LF-118-028

LF-102-015 
LF-004-021 
LF-004-021 
LF-102-015 
LF-004-021 
LF-103-025 
LF-004-021 
LF-004-021 
LF-004-021 
LF-103-025 
LF-112-019 
LF-004-021 
LF-102-045 
LF-101-045 
LF-103-025 
LF-109-029 
LF-002-012 
LF-003-026 
LF-003-026 
LF-003-026 
LF-119-028 
LF-011-020 
LF-112-019 
LF-003-050 
LF-008-018 
LF-008-018

140.0 
101.0 
78.9 
75.3 
65.0 
53.3 
52.7 
48.4 
48.0 
46.1 
46.0 
40.0 
29.5 
26.0 
24.0 
21.2 
18.6 
17.9 
17.1 
17.0 
13.2 
12.7 
11.5 
11.0 
10.7 
10.5

FEB 1985 
OCT 1985 
JAN 1986 
JAN 1986 
JULY 1985 
JAN 1986 
APR/MAY 1984 
APR/MAY 1984 
APR 1984 
OCT 1985 
FEB 1985 
FEB 1985 
JAN 1986 
FEB 1985 
FEB 1985 
JAN 1986 
JAN 1986 
APR/MAY 1984 
OCT 1985 
JAN 1986 
JAN 1986 
JAN 1986 
JULY/AUG 1985 
APR 1984 
JAN 1986 
OCT 1985



TABLE A-1

HELL NOCAS NOCONC (DDbl REMARKS* dateCHEMICAL

Phenol (pp)
Phenol tpp)
Phenol (pp)

9.9
9.1
8.3
6.5
6.3
4.3
4.2
4.0
3.7
3.7
2.8
2.3
2.3
2.3
2.2
2.1 .
2.0
1.7
1.6
1.5
1.3
1.3
1.3
1.0

Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp) 
Chlorobenzene (pp)

ANALYSIS or GROUNDHATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

FEB 1985
JULY 1985
JULY 1985

00108-95-2
00108-95-2
00108-95-2

LF-109-029 
LF-003-026 
LF-003-050 
LF-004-021 
LF-102-015 
LF-010-020 
LF-009-020 
LF-118-028 
LF-117-032 
LF-107-015 
LF-117-032 
LF-116-013 
LF-110-048 
LF-116-013 
LF-002-025 
LF-116-013 
LF-118-028 
LF-118-028 
LF-108-015 
LF-115-011 
LF-108-047 
LF-010-020 
CR-107-025 
LF-118-028

LF-102-015
LF-102-015
LF-102-015

o 
o 
)-*■ 

05

00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7 
00108-90-7

51.0
34.0
30.0

JULY/AUG 1985 
APR/MAY 1^84 
APR/MAY 1984 
JULY/AUG 1985 
OCT 1985 
APR/MAY 1984 
JAN 1986 
JULY/AUG 1985 
JAN 1986 
JULY/AUG 1985 
OCT 1985 
OCT 1985 
JAN 1986 
JAN 1986 
JULY/AUG 1985 
JAN 1986 
OCT 1985 
JAN 1986 
JULY/AUG 1985 
JAN 1986 
JULY/AUG 1985 
JULY/AUG 1985 
OCTOBER 1985 
JULY/AUG 1985



TABLE A-1

WELL NO,CAS NOCONC topbl REMARKS* DATECHEMICAL

LF-108-01500110-91-8AUG 8,198613.0. JMorpholine (+40)
Lf-115-03100111-27-3AUG 8,198626.0 J1-Hexanol (+40)
LF-004-021AUG 8,1986 00111-44-427.0 J1,1-0xybis[2]ch1oro-ethane (+40)

LF-115-01100111-92-2N-Butyl-l-butanamine (+40) AUG 8,198665.0 J

Butyl cellosolve (+40) [2-Butoxyethano1]
Butyl cellosolve (+40) 12-Butoxyethano1)

1-Chlorobutane (+40) 
1-Chlorobutane (+40)

Tetrahydrofuran (+40)
Tetrahydrofuran (+40)
Tetrahydrofuran (+40)
Tetrahydrofuran (+40)
Tetrahydrofuran (+40)
Tetrahydrofuran (+40)

Bis(2- ■loroethoxy)ethane (+40) 
Bis(2-chloroethoxy)ethane (+40) 
Bis(2-ch1oroethoxy)ethane (+40) 
Bis(2-ch1oroethoxy)ethane (+40) 
Bis(2-chloroethoxy)ethane (+40) 
Bis(2-chloroethoxy)ethane (+40) 
Bis(2-ch1oroethoxy)ethane (+40) 
Bis(2-chloroethoxy)ethane (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

2300.0 
690.0 
660.0 
560.0 
140.0 
100.0 
92.0 
84.0

14.0
10.0

73.0
23.0

J 
J

J 
J 
J 
J 
J 
J

J
J

J 
J 
J 
J 
J 
J 
J 
J

AUG 8,1986 
FEBRUARY 1987

FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987

AUG 8,1986
AUG 8,1986

00109-69-3
00109-69-3

00109-99-9 
00109-99-9 
00109-99-9 
00109-99-9 
00109-99-9 
00109-99-9

00111-76-2
00111-76-2

00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5

LF-119-028
LF-119-028

LF-109-029
LF-004-021
LF-109-029
LF-101-016
LF-101-016
LF-111-018

LF-117-032 
LF-105-041

LF-102-015 
LF-004-021F 
LF-004-021 
LF-103-025 
LF-117-032 
LF-103-025 
LF-117-032 
LF-117-032

O 
o
CD
*4

38.0 
34.0 
18.0 
17.0 
11.0 
7.0

AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986
FEBRUARY 1987



TABLE A-1

WELL NOCAS NOCONE (pob) REMARKS* DATECHEMICAL

LF-117-03200112-53-8AUG 8.198621.0 J1-Dodecano1 (Lauric Alcohol) (4-40)
00115-22-0 LF-117-032AUG 8,198617.0 J3-Hydroxy-3-inethyl-2-butanone (+40)

Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-chloroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-chloroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)
Bis(2-ch1oroethoxy)ethane (+40)

Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

1400.0 
100.0 
90.0 
76.0 
67.0 
65.0 
64.0 
59.0 
58.0

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J

00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5 
00112-26-5

00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7

LF-108-015 
LF-102-015 
LF-107-038 
LF-108-047 
LF-105-041 
LF-004-021 
CR-111-040 
LF-108-047 
LF-113-042 
LF-102-045 
LF-117-032 
LF-011-020 
LF-105-041 
LF-107-038 
LF-108-030

LF-103-025 
LF-019-018 
LF-015-037 
LF-016-037 
LF-004-021 
LF-014-020 
LF-004-021
LF-006-055 
LF-017-018

O O HA 
CT) 
-a 
cn

69.0 
58.0 
43.0 
40.0 
39.0 
30.0 
29.0 
24.0 
18.0 
16.0 
16.0 
15.0 
11.0 
10.0 
9.0

AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
AUG 8,1986 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987
AUG 8,1986
AUG 8,1986
AUG 8,1986
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987

FEB 1985
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984



TABLE A-1

MELL NOCAS JUTCONC (PDb) REMARKS* DATECHEMICAL

LF-004-02100126-73-8AUG 8.198632.0 JTributyl phosphate (*40)

Tetrachloroethylene (pp) 
.Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp) 
Tetrachloroethylene (pp)

2-Methy1benzenesulfonylchi ori de (+40) 
2-Methylbenzenesulfonylchloride (+40) 
2-Methy1benzenesulfonylchloride (+40)

Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethylhexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate 
Bis(2-Ethy1hexy1) phthalate

ANALYSIS OF GROUNDMATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

370.0
260.0
15.0

J 
J 
J

FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986

00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4 
00127-18-4

00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7 
00119-81-7

00133-59-5
00133-59-5
00133-59-5

LF-012-013 
LF-008-018 
LF-002-012 
LF-009-020 
LF-010-020 
LF-015-026 
LF-102-045 
LF-117-032

LF-014-020 
LF-015-026 
LF-009-020 
LF-013-018 
CR-111-010 
LF-013-043 
LF-013-018 
LF-007-030 
CR-106-028 
CR-111-010 
CR-109-019 
LF-013-043 
LF-013-018 
LF-013-018

LF-109-029
LF-101-016
LF-011-020

o o
03 <1 
03

218.0
16.5
6.6
2.9
1.9
1.8
1.7
1.4
1.4
1.3
1.3
1.3
1.2
1.1

54.0 
44.0 
37.0 
32.0 
31.0 
31.0 
13.0 
10.0

APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
APR/MAY 1984 
JAN 1986 
FEB 1985

APR/MAY 1984 
APRIL 1984 
APR/MAY 1984 
APRIL 1984 
JUL/AUG 1985 
APRIL 1984 
APR/MAY 1984 
JULY/AUG 1985 
JUL/AUG 1985 
JUL/AUG 1985 
JUL/AUG 1985 
APR/MAY 1984 
JULY/AUG 1985 
JULY/AUG 1985



TABLE A-1

WELL NOCONC (ppb> REMARKS* date CAS NOCHEMICAL
FEBRUARY 1987 00137-18-8 LF-116-01314.0 J2.5-Diniethyl-2,5-cyclohexadiene-l ,4-dione (+40)

00143-08-8 LF-109-02962.0 FEBRUARY 1987J1-Nonanol (+40)

Mesityl oxide (+40)
Mesityl oxide (+40)
Mesityl oxide (+40)

N-Butyl ether (+40)
N-Butyl ether (+40)

2-[2-(2-Butoxyethoxy)ethoxy]-ethano1 
2-[2-(2-Butoxyethoxy)ethoxy]-ethano1 
2-[2-(2-Butoxyethoxy)ethi*xy]-ethano1 
2-[2-(2-Butoxyethoxy)ethuxy]-ethano1 
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol 
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol 
2-[2-(2-Butoxyethoxy)ethoxy]-ethano1 
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol 
2-[2-(2-Butoxyethoxy)ethoxyl-ethanol 
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol 
2-[2-(2-Butoxyethoxy)ethoxy]-ethano1 
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol

[Methyl-3-penten-2-one]
[Methyl-3-penten-2-one]
[Methy1-3-penten-2-one]

O 
o

ANALYSIS OF GROUNDMATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

(+40)
(+40)
(+40)
(+40)
(+40)

(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)
(+40)

J
J
J
J
J

J
J

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J

AUG 8,1986
AUG 8,1986
AUG 8,1986

FEBRUARY 1987 
AUG 8,1986

AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986

00140-66-9
00140-66-9
00140-66-9
00140-66-9
00140-66-9

00141-79-7
00141-79-7
00141-79-7

00142-96-1 
00142-96-1

00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6
00143-22-6

LF-115-011
LF-102-045 
LF-101-045
LF-111-018

LF-004-021
LF-119-028
LF-011-020

LF-002-012 
LF-117-032

LF-102-015 
LF-004-021F 
LF-007-030 
LF-116-013 
LF-102-090 
LF-102-045 
LF-011-020 
LF-109-029 
LF-008-018F 
LF-101-016 
LF-008-018F 
LF-101-045CD <1 

•Si

4-( 1,1,3,3-Tetrainethylbutyl)-phenol 
4-( 1,1,3,3-Tetrainethylbutyl )-pheno1 
4-(1,1,3,3-tetramethylbutyl)-pheno1 
4-( 1,1,3,3-Tetrainethylbutyl )-pheno1 
4-( 1,1,3,3-Tetrainethylbutyl )-pheno1 
CR-111-010/CR-105-019

41.0
17.0
16.0

350.0 
170.0 
59.0 
54.0 
44.0 
44.0 
31.0 
30.0 
28.0 
27.0 
21.0 
19.0

90.0 
14.0 
14.0 
12.0 
10.0

32.0
10.0

FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987



TABLE A-1

CAS NO WELL NOCONC (ppb) REMARKS* dateCHEMICAL

LF-004-021E00193-83-3FEBRUARY 198744.0 JN,N-D i methy1-benzenemethanami ne (+40)
LF-109-02900291-21-4FEBRUARY 198716.0 J1,3,5-Trithiane (+40)

LF-002-01200527-35-5FEBRUARY 198736.0 J2,3,5,6-Tetramethyl-phenol (+40)
LF-010-02000527-54-8FEBRUARY 198733.0 J3,4,5-Trimethyl-phenol (+40)
CR-106-02800540-84-1FEBRUARY 19876.0 J2.2.4-Trimethylpentane (+40)

00544-25-2 LF-105-041AUG 8,198637.0 J1,3,5-Cyclapentatriene (+40)

Bornepi
Borneol

2-[2-(2-ButOKyethoxy)ethoxy]-ethanol
2-[2-(2-Butoxyethoxy)elhoxy]-ethanol
2-[2-(2-Butoxyethoxy)ethoxy]-ethanol
2-[2-(2-Butoxyethoxy)ethoxy]-ethano1

2.3- Oimethyl-phenol
2.3- Dimethy1-pheno1
2.3- Oimethy1-phenol
2.3- 0 i me thy1-phenol
2.3- Dimethy1-pheno1

(+40)
(+40)

(+40)
(+40)
(+40)
(+40)
(+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

(+40)
(+40)
(+40)
(+40)

370.0
14.0

120.0 
35.0 
21.0 
20.0 
18.0

J
J
J
J

J
J

J
J
J
J
J

AUG 8,1986
AUG 8,1986

00143-22-6
00143-22-6
00143-22-6
00143-22-6

00507-70-0
00507-70-0

00526-75-0
00526-75-0
00526-75-0
00526-75-0
00526-75-0

LF-011-020 
LF-102-045 
LF-008-018 
CR-012-020

LF-102-015
LF-011-020

LF-119-028 
LF-004-021 
LF-119-028 
LF-119-028 
LF-002-012

OO
03
-sj

18.0 
17.0 
15.0 
9.0

FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987

FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987



TABLE A-1

date CAS NO WELL NOCHEMICAL

S.O AUG 8,1986 00565-77-5 LF-004-0212,3,4-Trimethyl-2-pentene (+40) J
FEBRUARY 1987 00584-02-1 LF-101-0163-Pentanol (+40) 21.0 J

00595-45-3 LF-103-02561.0 AUG 8,1986Octadecane (-1-40) J

AUG 8,1986 00598-96-9 LF-107-0383,4,4-Trimethy1-2-pentene (+40) 8.0 J

alcohol 
alcohol 
alcohol 
alcohol 
alcohol

2.3- Dichlorobenzenainine (+40)
2.3- Oichlorobenzenamine (+40)
2.3- Dichlorobenzenaniine (+40)
2.3- Dichlorobenzenamine (+40)

Cumyl
Cumyl
Cumyl
Cumyl
Cumyl

Diethylester, phosphoric acid (+40) 
Diethylester, phosphoric acid (+40) 
Diethylester, phosphoric acid (+40) 
Oiethylester, phosphoric acid (+40) 
Diethylester, phosphoric acid (+40) 
Diethylester, phosphoric acid (+40) 
Diethylester, phosphoric acid (+40)

3-(1,1-Dimethylethyl)-phenol (+40) 
3-(1,1-Dimethylethyl)-pheno1 (+40)

[p-cymen-7-ol]
[p-cymen-7-ol]
[p-cymen-7-ol]
[p-cymen-7-ol]
[p-cymen-7-ol]

(+40)
(+40)
(+40)
(+40)
(+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

760.0 
72.0 
14.0 
11.0

67.0
32.0
23.0
21.0
19.0

35.0
14.0

J
J
J
J

J
J
J
J
J

J
J

J
J
J
J
J
J
J

AUG 8,1986
AUG 8,1986
AUG 8,1986
AUG 8,1986
AUG 8,1986

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

00598-02-7
00598-02-7
00598-02-7
00598-02-7
00598-02-7
00598-02-7
00598-02-7

00608-27-5
00608-27-5
00608-27-5
00608-27-5

00617-94-7
00617-94-7
00617-94-7
00617-94-7
00617-94-7

00585-34-2
00585-34-2

LF-103-025
LF-004-021

LF-010-020
LF-011-020
LF-011-020
LF-115-011
LF-119-028
LF-117-032 
LF-002-012

LF-103-025
LF-103-025
LF-102-015
LF-102-015

LF-109-029
LF-004-021
LF-107-038
LF-103-025
LF-108-015

o o
co 
*4 
CD

440.0 
330.0 
280.0 
120.0 
98.0 
84.0 
30.0

CONC (ppbl REMARKS*



TABLE A-T

WELL NdCAS NO.DATECHEMICAL

LF-119-02800618-45-1FEBRUARY 198718.0 J3-{l-Methylethy1)-phenol (+40)

LF-119-02800619-04-5AUG 8.198620.0 J3,4-Diinethylbenzoic acid (+40)

LF-101-04500628-55-7AUG 8.198666.0 J1.1'-Oxybis.2-methy1-propane (+40)
LF-103-02500629-94-7AUG 8.198627.0 JHeneicosane (C21H44) (+40)
LF-001-02500697-82-5FEBRUARY 198727.0 J2.3.5-Trimethylphenol (+40)

CR-107-02500754-10-9AUG 8.198614.0 J2.2-Dimethy1-propanainide (+40)

CR-110-08000918-85-4FEBRUARY 1987J10.03-Methyl-1-penten-3-o1 (-40)

N-Cyclohexyl-butanamide +40)
N-Cyclohexyl-butanamide (+40)

Cumyl alcohol (+40) (p-cymen-7-ol1 
Cumyl alcohol (+40) [p-cymen-7-ol]

3-Ethy1-5-methy1-phenol (+40)
3-Ethyl-5-methyl-phenol (+40)
3-Ethyl-5-methyl-phenol (+40)

2-Methyl-l,3-cyclopentanedione (+40) 
2-Methyl-1.3-cyc1opentanedione (+40) 
2-Methyl-l,3-cyclopentanedione (+40) 
2-Methyl-1.3-cyclopentanedione (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

19.0
18.0

45.0
41.0 
18.0

12.0
10.0

J 
J

J
J
J

J 
J 
J 
J

J
J

AUG 8.1986
AUG 8.1986

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987 
FEBRUARY 1987 
AUG 8.1986 
AUG 8.1986

FEBRUARY 1987
FEBRUARY 1987

00617-94-7 
00617-94-7

00698-71-5
00698-71-5
00698-71-5

00765-69-5
00765-69-5
00765-69-5
00765-69-5

01199-87-7 
01199-87-7

LF-101-016 
LF-117-032

LF-001-025 
LF-119-028 
LF-002-012

LF-103-025 
LF-117-032 
LF-102-015 
LF-004-021

LF-101-016 
LF-109-029

130.0 
97.0 
78.0 
41.0

o o
03 GO O

CONC (ppbl REMARKS-



TABLE A-1

CONC (DDb> REMARKS* date CAS NO HELL NOCHEMICAL
AUG 8,1986 01454-85-9 LF-103-02513.0 J1-Heptadecano1 (+40)

01470-94-6 LF-119-028FEBRUARY 198714.0 J2.3-Dihydro-lH-inden-5-ol (+40)
01687-61-2 LF-119-028FEBRUARY 198737.0 J2-Ethyl-5-methy1-phenol (+40)

CR-105-019AUG 8,1986 02050-60-411.0 JOibutyl succinate (+40)
LF-002-012FEBRUARY 1987 02372-99-816.01,3,5,7,9-Pentathiecane (+40) J

J

2-Ethyl-4-methy1phenol (+40)
2-Ethy1-4-inethy1 phenol (+40)

Butoxymethyloxirane (+40) 
Butoxymethyl oxirane (+40)

N-Buty1-4-methy1benzenesu1fonamide (+40) 
N-Buty1-4-methy1benzenesulfonamide (+40) 
N-Buty1-4-methy1benzenesu1fonamide (+40) 
N-Buty1-4-methy1benzenesulfonami de (+40)

2,3,6-Trimethylphenol (+40)
2,3,6-Trimethylphenol (+40)
2,3,6-Trimethylphenol (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

140.0
100.0
14.0
11.0

30.0
29.0

J
J
J
J

J
J
J

J
J

FEBRUARY 1987 
AUG 8,1986

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987
FEBRUARY 1987

03855-26-3 
. 03855-26-3

01907-65-9
01907-65-9
01907-65-9
01907-65-9

02416-94-6
02416-94-6
02416-94-6

02426-08-6
02426-08-6

CR-107-025 
CR-107-025

LF-109-029 
LF-101-016 
LF-109-029 
LF-101-016

LF-119-028
LF-119-028
LF-115-011

LF-001-025 
LF-119-028

o 
o
cn 
co

45.0
20.0
9.0

55.0 dup. J 
51.0



TABLE A-1

WELL NOCAS NO.dateCONC (DPb) REMARKS*CHEMICAL
CR-110-08004541-13-3FEBRUARY 19878.0 J4-Hexyloxy-l-butanol (+40)
LF-107-03804926-90-3FEBRUARY 198743.0 J1-Ethyl-l-methyl-cyclohexane (+40)
LF-118-02805353-25-3AUG 8,1986J360.02-{9-0ctadecenyloxy)-ethanol (+40)
LF-001-02506163-66-2FEBRUARY 1987J14.02.2•-Oxybi s(2-methy1)-propane (+40)
LF-008-018F06321-14-8FEBRUARY 198719.0 J3-Hydroxy-3,5-dimethy1-2-hexanone (+40)

FEBRUARY 1987 LF-103-02513151-98-9400.0 JTrans-1,4-Dimethyl-cyc1ooctane (+40)
LF-117-03213784-89-9AUG 8,198615.0 JDihexyl phthalate (+40)

LF-102-01519781-13-6AUG 8,1986210.0 J4,7-Diinethyl-4-octano1 (+40)

Molecular Sulfur (+40) 
Molecular Sulfur (+40) 
Molecular Sulfur (+40) 
Molecular Sulfur (+40) 
Molecular Sulfur (+40)

2.2.5.5- Tetrainethyl-3,4-(2H5H)-furandione (+40)
2.2.5.5- Tetramethy1-3,4-(2H5H)-furandi one (+40)

1.4- Oxathiane (+40)
1.4- Oxathiane (+40)

FEBRUARY 1987
FEBRUARY 1987

15980-15-1
15980-15-1

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

250.0 
77.0 
28.0 
24.0 
10.0

23.0 
15.0

47.0
22.0

J 
J 
J 
J 
J

J 
J

J
J

FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987
FEBRUARY 1987 
FEBRUARY 1987

AUG 8,1986
AUG 8,1986

10544-50-0
10544-50-0
10544-50-0
10544-50-0
10544-50-0

14744-18-4 
14744-18-4

LF-003-050 
LF-103-025 
LF-003-050 
CR-012-020 
LF-007-030

CR-107-025
CR-111-040

LF-004-021F 
LF-116-013

O 
o 
)-» 
03 
OO 
ro



TABLE A-I

HELL NOCAS NOCONC (pnb> REMARKS* DATECHEMICAL

LF-105-04130691-59-9FEBRUARY 198725.0 J1-Hexyl-aziridine (+40)

LF-109-029FEBRUARY 198717.0l-[4-(1-Hydroxy-l-methylethyl)phenyl]-ethanone (+40) J
CR-103-03654751-98-3AUG 8.198684.0 Jl-Ethyl-6-methyl-3-piperidinol (+40)

Di butoxymethanol (+40)
Dibutoxymethanol (+40)
alpha-Methyl-3(1-methylethyl)benzenemethanol (+40) 
alpha-Methyl-3(1-methylethyl)benzenemethanol (+40)

Diethylpentylester phosphoric acid (+40)
Oiethylpentylester phosphoric acid (+40)

4.5- Dihydro-l,4,5-trimethyl-lH-tetrazaborole (+40)
4.5- Dihydro-l,4,5-trimethyl-lH-tetrazaboro1e (+40)
4.5- Dihydro-l,4,5-trimethyl-lH-tetrazaborole (+40)
4.5- Dihydro-).4,5-trimethyl-lH-tetrazaborole (+40)

4-(2.2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2.3,3-Tetramethylbutyl)-phenol (+40) 
4-(2.2,3,3-Tetramethylbutyl)-phenol (+40)

3.5.5- Trimethyl-2(5H)-furanone (+40)
3.5.5- Trimethyl-2(5H)-furanone (+40)

Isooctanol (+40)
Isooctanol (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM ANO HAAS COMPANY - BRISTOL LANDFILL

77.0
35.0
20.0
15.0

930.0
780.0
600.0

120.0
20.0

110.0
55.0

21.0 
12.0

24.0
23.0

J
J

J 
J 
J 
J

J
J

J 
J

J
J

J 
J

J
J
J

AUG 8,1986
AUG 8,1986

AUG 8,1986
AUG 8,1986

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

FEBRUARY 1987 
AUG 8,1986

FEBRUARY 1987 
AUG 8,1986

AUG 8,1986
AUG 8,1986

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

20195-08-8
20195-08-8

20546-18-3
20546-18-3
20546-18-3
20546-18-3

26952-21-6
26952-21-6

50598-50-0
50598-50-0

54518-04-6
54518-04-6

54518-11-5
54518-11-5

54932-78-4
54932-78-4
54932-78-4

LF-117-032
LF-116-013

LF-101-016
LF-004-021
LF-008-018F
LF-102-090

LF-115-011
LF-115-011

LF-117-032
LF-117-032

LF-103-025
LF-004-021

LF-117-032
LF-116-013

LF-102-015
LF-102-015
LF-103-025

o o 
H* ■ 
CD
00 
co

■•I
54549-72-3

22.0
7.0



TABLE A-1

hell noCAS NOdateCHEMICAL

LF-102-01561142-07-2FEBRUARY 1987190.0 Jl-Ethenyl-3-methylene-cyclopentene (+40)

3-Methylphenoxypyridine (+40) 
3-Methylphenoxypyridine (+40)

N,N-bis( 1-methylethyl )-ben2ainide (dichloro deriv)(+40) 120.0 
N,N-bis(1-fliethylethyl)-benzamide (dichloro deriv)(+40) 31.0 
N,N-bis(1-methylethyll-benzamide (dichloro deriv)(+40) 27.0

FEBRUARY 1987
FEBRUARY 1987

LF-103-025 
LF-004-021F 
LF-004-021

4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbuty1)-pheno1 (+40) 
4-(2,2,3,3-Tetramethy1butyl)-phenol (+40) 
4-(2,2,3.3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbu yl)-pheno1 (+40) 
4-(2,2.3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetrainethylbutyl )-phenol (+40) 
4-(2,2,3.3-Tetramcthylbutyl)-pheno1 (+40). 
4-(2,2,3.3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3.3-Tet ramethy1 butyl)-pheno1 (+40) 
4-(2,2,3,3-Tetramethylbuty1)-phenol (+40) 
4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetraraethylbutyl)-phenol (+40) 
4-(2,2.3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2,3,3-Tetramethylbutyl)-phenol (+40) 
4-(2,2.3,3-Tetramethylbutyl)-pheno1 (+40) 
4-(2.2,3,3-Tetramethylbutyl)-phenol (+40)

ANALYSIS OF GROUNDWATER SAMPLES (NON-METALS) 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

79.0
32.0

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J

J 
J

J
J
J

FEBRUARY 1987
FEBRUARY 1987
FEBRUARY 1987

54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4 
54932-78-4

72403-16-8
72403-16-8

74367-07-0
74367-07-0
74367-07-0

LF-102-015 
LF-109-029 
LF-004-021F 
LF-004-021 
LF-008-018F 
LF-002-012 
CR-105-019 
LF-008-018 
LF-116-013 
LF-007-030 
LF-101-016 
LF-109-029 
CR-105-019 
CR-012-020 
LF-004-021 
CR-009-025 
CR-010-027 
LF-111-018 
LF-003-026 
LF-108-015

LF-101-016
LF-002-012

o 
o
Cf3 
00

300.0 
290.0 
280.0 
250.0 
75.0 
65.0 
40.0 
38.0 
35.0 
32.0 
31.0 
29.0 
25.0 
24.0 
18.0 
16.0 
16.0 
15.0 
15.0 
10.0

AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
FEBRUARY 1987 
AUG 8,1986 
FEBRUARY 1987 
AUG 8,1986

CONC (ppbl REMARKS*



TABLE A-2
ANALYSIS OF GROUND WATER SAMPLES FOR METALS
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TABLE A-2

WELL NO.DATECONC (ppb) REMARKSCHEMICAL

LF-102-01509/02/86313.0Alumi num

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic

Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium

ANALYSIS OF GROUND WATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

O o
05 <30

04/2A/84 
04/19/84 
05/02/84 
05/03/84 
02/13/85 
11/02/83 
02/15/85 
11/02/83 
10/26/83 
10/31/83 
02/06/85
07/03/85 
01/31/85 
02/15/85 
02/07/85 
02/06/85 
02/07/85 
07/05/85 
02/25/85 
02/13/85 
02/11/85 
04/24/84 
02/14/85 
02/25/85 
09/02/86

LF-012-013 
LF-002-012 
CR-012-020 
CR-015-013 
LF-112-019 
CR-015-013 
LF-116-013 
LF-002-012 
LF-012-013 
CR-012-020 
LF-102-015
LF-102-015 
LF-101-016 
LF-116-013 
LF-106-020 
LF-102-015 
LF-107-015 
LF-121-015 
CR-111-010 
LF-112-019 
LF-108-015 
LF-012-013 
LF-115-011 
CR-108-016 
LF-102-015

450.0 
327.0 
313.0 
307.0 
296.0 
280.0 
269.0 
235.0 
209.0 
189.0 
105.0 
104.0
92.0 
90.0

. 24.0 
23.0 
14.0 
13.0 
5.0 
4.0 
4.0 
4,0 
4.0 
2.0 
2.0



TABLE A-2

MELL NO.CONC (ppb) REMARKS DATECHEMICAL 1
\l

Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron 
Boron

Barium
Barium
Barium
Barium
Barium
Barium
Barium

ANALYSIS OF GROUND WATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

62.0
55.0
49.0
44.0
28.0
28.0
19.0

04/19/84 
10/26/83 
10/31/83 
11/02/83 
11/02/83 
05/03/84 
05/02/84

11/02/83 
04/19/84 
02/15/85 
02/11/85 
02/06/85 
02/14/85 
01/31/85 
07/05/85 
02/07/85 
02/07/85 
02/13/85 
02/25/85 
10/31/83 
02/25/85 
05/02/84 
04/24/84 
11/02/83 
10/26/83 
07/03/85

LF-002-012 
LF-012-013 
CR-012-020 
CR-015-013 
LF-002-012 
CR-015-013 
CR-012-020

LF-002-012 
LF-002-012 
LF-116-013 
LF-108-015 
LF-102-015 
LF-115-011 
LF-101-016 
LF-121-015 
LF-107-015 
LF-106-020 
LF-112-019 
CR-111-010 
CR-012-020 
CR-108-016 
CR-012-020 
LF-012-013 
CR-015-013 
LF-012-013 
LF-102-015

o o
05 
CD
-Q

1650.0 
800.0 
700.0 
530.0 
470.0 
440.0 
410.0 
220.0 
210.0 
190.0 
180.0 
160.0 
160.0 
120.0 
100.0 
100.0 
80.0 
50.0 
50.0



TABLE A-2
1

•I

WELL NO. .DATECONC (ppb) REMARKSCHEMICAL

LF-102-01509/02/8610900.0Calcium

LF-012-01310/26/8350.0Copper

Cadmium 
Cadmi urn 
Cadmium

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium

ANALYSIS OF GROUND WATER SAMPLES FOR METALS 
ROHM ANO HAAS COMPANY - BRISTOL LANDFILL

73500.0
65000.0
53200.0
48800.0
40400.0
40200.0

04/24/84 
05/02/84 
09/02/86

11/02/83 
04/24/84 
11/02/83 
07/05/85 
02/06/85 
10/26/83 
07/03/85 
01/31/85 
05/02/84 
05/03/84 
09/02/86 
02/14/85 
02/07/85 
02/07/85

04/19/84 
02/07/85 
11/02/83 
02/11/85 
02/14/85 
07/05/85

LF-012-013 
CR-012-020 
LF-102-015

LF-002-012 
LF-012-013 
CR-015-013 
LF-121-015 
LF-102-015 
LF-012-013 
LF-102-015 
LF-101-016 
CR-012-020 
CR-015-013 
LF-102-015 
LF-115-011 
LF-106-020 
LF-107-015

LF-002-012
LF-107-015
LF-002-012
LF-108-015 
LF-115-011 
LF-121-015o 

o
CD 
00 
00

Iron 
It „.i 

Iron 
Iron 
Iron 
Iron

27.0 
11.0 
10.0 
9.0 
7.0 
6.0 
5.0 
4.0 
4.0 
3.0 
3.0 
2.0 
2.0 
2.0

2.0 
1.0 
0.5



TABLE A-2

WELL NO.DATECONC (ppb) REMARKSCHEMICAL

LF-102-01509/02/864140.0Magnesium

38.0 
8.0 
7.0 
6.0 
2.0 
2.0 
2.0 
2.0 
2.0

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron

ANALYSIS OF GROUND WATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

02/07/85 
01/31/85 
02/06/85 
02/25/85 
02/13/85 
02/15/85 
07/03/85 
11/02/83 
09/02/86 
05/03/84 
10/26/83 
05/02/84 
10/31/83 
02/25/85

04/19/84 
04/24/84 
07/03/85 
05/02/84 
05/03/84 
09/02/86 
11/02/83 
01/31/85 
07/05/85

LF-106-020 
LF-101-016 
LF-102-015 
CR-111-010 
LF-112-019 
LF-116-013 
LF-102-015 
CR-015-013 
LF-102-015 
CR-015-013 
LF-012-013 
CR-012-020 
CR-012-020 
CR-108-016

LF-002-012 
LF-012-013 
LF-102-015 
CR-012-020 
CR-015-013 
LF-102-015 
LF-002-012 
LF-101-016 
LF-121-015

o o
cn 
co co

32500.0 
30400.0 
30100.0 
29100.0 
25800.0 
17700.0 
12200.0 
11600.0 
10400.0
7360.0 
4950.0 
290.0 
40.0 
40.0



TABLE A-2

WELL NO.DATECONC (ppb) REMARKSCHEMICAL

1.7 
1.2 
1.0 
0.5 
0.3
0.2 
0.2 
0.2

Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury

ANALYSIS OF GROUND HATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

o 
o
co 
co 
o

02/07/85 
02/07/85 
02/15/85 
02/11/85 
11/02/83 
05/03/84 
01/31/85 
02/25/85 
07/05/85 
02/06/85 
02/13/85 
02/14/85 
04/19/84 
10/26/83 
07/03/85 
11/02/83 
05/02/84 
09/02/86 
10/31/83 
04/24/84

07/05/85 
05/02/84 
05/03/84 
04/24/84 
10/31/83 
02/25/85 
11/02/83 
11/02/83

LF-107-015 
LF-106-020 
LF-116-013 
LF-108-015 
CR-015-013 
CR-015-013 
LF-101-016 
CR-111-010 
LF-121-015 
LF-102-015 
LF-112-019 
LF-115-011 
LF-002-012 
LF-012-013 
LF-102-015 
LF-002-012 
CR-012-020 
LF-102-015 
CR-012-020 
LF-012-013

LF-121-015 
CR-012-020 
CR-015-013 
LF-012-013 
CR-012-020 
CR-108-016 
LF-002-012 
CR-015-013

17300.0 
16100.0
8750.0 
4140.0 
3070.0 
2490.0 
1760.0 
1750.0 
1160.0 
1070.0 
1060.0 
1040.0
830.0 
800.0 
580.0 
430.0 
400.0 
261.0 
180.0 
60.0



TABLE A-2

WELL NO.DATECONC (ppb) REMARKSCHEMICAL

Nickel
Nickel
Nickel

Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sod i urn 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium

ANALYSIS OF GROUND HATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

414000.0 
230000.0 
196000.0 
126000.0 
82900.0 
76600.0 
58800.0 
47200.0 
44600.0 
42500.0 
40100.0 
38900.0 
32200.0 
22300.0 
19100.0

34200.0 
21900.0 
9810.0 
7510.0 
6360.0 
3300.0 
3160.0 
1890.0 
1600.0

100.0
100.0
100.0

11/02/83 
04/19/84 
09/02/86 
10/31/83 
05/02/84 
,11/02/83 
10/26/83 
04/24/84 
05/03/84

11/02/83 
02/15/85 
10/31/83 
04/19/84 
01/31/85 
07/05/85 
02/25/85 
02/06/85 
11/02/83 
04/24/84 
10/26/83 
05/03/84 
02/07/85 
02/14/85 
07/03/85

10/26/83
11/02/83
11/02/83

LF-012-013
LF-002-012
CR-015-013

LF-002-012 
LF-002-012 
LF-102-015 
CR-012-020 
CR-012-020 
CR-015-013 
LF-012-013 
LF-012-013 
CR-015-013

LF-002-012 
LF-116-013 
CR-012-020 
LF-002-012 
LF-101-016 
LF-121-015 
CR-111-010 
LF-102-015 
CR-015-013 
LF-012-013 
LF-012-013 
CR-015-013 
LF-107-015 
LF-115-011 
LF-102-015

O
H*
cn



TABLE A-2

WELL NO.DATECONC (ppb) REMARKSCHEMICAL

Sodium 
Sodium 
Sod i urn 
SouI urn 
Sodium 
Sodium

ANALYSIS OF GROUND WATER SAMPLES FOR METALS 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc

14700.0
13600.0
11300.0
10600.0
31B0.0

194000.0

09/02/86
02/13/85
02/25/85
02/11/85
02/07/85
05/02/84
11/02/83 
04/19/84 
05/03/84 
02/14/85 
11/02/83 
02/25/85 
04/24/84 
01/31/85 
02/07/85 
07/05/85 
02/06/85 
02/11/85 
07/03/85 
10/31/83 
02/13/85 
02/07/85 
05/02/84 
02/25/85 
10/26/83

LF-102-015 
LF-112-019 
CR-108-016 
LF-108-015 
LF-106-020 
CR-012-020
LF-002-012 
LF-002-012 
CR-015-013 
LF-115-011 
CR-015-013 
CR-111-010 
LF-012-013 
LF-101-016 
LF-106-020 
LF-121-015 
LF-102-015 
LF-108-015 
LF-102-015 
CR-012-020 
LF-112-019 
LF-107-015 
CR-012-020 
CR-108-016 
LF-012-013

o o
CD CO PO

1040.0 
620.0 
430.0 
430.0 
400.0 
100.0 
90.0 
80.0 
60.0 
60.0 
50.0 
40.0 
40.0 
30.0 
30.0 
30.0 
20.0 
20.0 
10.0



TABLE A-3

001693

ANALYSIS OF SOILS SAMPLES FROM THE MARY DEVINE SCHOOL 
AND ATHLETIC FIELDS



TABLE A-3

ANALYSIS OF SOILS SAMPLES FROM THE MARY DEVINE SCHOOL AND ATHLETIC FIELDS
ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

C1OIN314628BBF-111/15/836.3 MG/KGFORMALDEHYDE

ETHYL ACRYLATE
ETHYL ACRYLATE
ETHYL ACRYLATE

ARSENIC
ARSENIC
ARSENIC
ARSENIC

BARIUM
BARIUM
BARIUM
BARIUM

COPPER
COPPER
COPPER
COPPER

ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL

ISOPROPYL ALCOHOL
ISOPROPYL ALCOHOL
ISOPROPYL ALCOHOL
ISOPROPYL ALCOHOL

54.4 MG/KG
22.2 MG/KG
16.1 MG/KG
15.4 MG/KG

7.21 MG/KG
6.77 MG/KG
6.28 MG/KG
4.39 MG/KG

1.9 MG/KG
1.9 MG/KG
1.1 MG/KG

16 MG/KG
4 MG/KG

3.7 MG/KG
3.4 MG/KG

0.1 MG/KG
0.1 MG/KG
0.1 MG/KG
0.1 MG/KG

11/10/83
11/10/83
11/15/83

11/10/83 
11/10/83 
11/10/83 
11/15/83

11/15/83 
11/10/83 
11/10/83 
11/10/83

11/10/83
11/10/83
11/10/83
11/15/83

11/15/83
11/10/83
11/10/83
11/10/83

11/15/83 
11/10/83 
11/10/83 
11/10/83

BBF-1
BBF-2
MDS-2
MDS-1

BBF-2
MDS-1
MDS-2
BBF-1

MDS-2
MDS-1
BBF-2
BBF-1

BBF-1
MDS-2
MDS-1
BBF-2

BBF-1
MDS-1
MDS-2
BBF-2

N314842 
N314840 
N314841 
N314628

N314628
N314842
N314841
N314840

N314841
N31.4840
N314842
N314628

N314840 
N31484I 
N314628

N314628 
N314841 
N314840 
N314842

N314628
N314840
N314841
N314842

T17
T17
T17
T17

C64
C64
C64
C64

T22
T22
T22
T22

C122
C122
C122

Cl 16
Cl 16
Cl 16
Cl 16

C118
Cl 18
Cl 18
Cl 18

MDS-1
MDS-2
BBF-1

o 
o 
1-^ 
CD

4.2 MG/KG
2.9 MG/KG

2.32 MG/KG
0.32 MG/KG



TABLE A-3

ANALYSIS OF SOILS SAMPLES FROM THE MARY DEVINE SCHOOL AND ATHLETIC FIELDS

SAMPLE NO. ID NAMESAMPLE LOCATIONCONCENTRATION DATECHEMICAL

N3I4628 C104300 MG/KG 11/15/83 BBF-1MANGANESE

■ N314628 T3011/15/83 BBF-15.4 MG/KGNICKEL

T27MDS-2 N3148410.067 MG/KG 11/10/83SELENIUM

OIL & GREASE 
OIL & GREASE 
OIL & GREASE 
OIL & GREASE

METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE

PH
PH
PH
PH

PHENOLS
PHENOLS
PHENOLS
PHENOLS

LEAD
LEAD
LEAD
LEAD

0.62 MG/KG
0.596 MG/KG
0.586 MG/KG
0.582 MG/KG

28.5 MG/KG
25.5 MG/KG
20.4 MG/KG
19.5 MG/KG

1.48 MG/KG
1.33 MG/KG
0.06 MG/KG
0.04 MG/KG

7.2 SU
6.7 SU
4.9 SU
4.4 SU

11 UG/L
11 UG/KG
10 UG/KG

11/10/83
11/10/83
11/15/83
11/10/83

11/10/83
11/10/83
11/10/83

11/10/83
11/10/83
11/15/83
11/10/83

11/15/83
11/10/83
11/10/83
11/10/83

11/10/83
11/10/83
11/10/83
11/15/83

MDS-1
MDS-2
BBF-1
BBF-2

MDS-2
MDS-2
MDS-1

BBF-2
MDS-2
BBF-1
MDS-1

BBF-1
BBF-2
MDS-1
MDS-2

BBF-2
MDS-2
MDS-1
BBF-1

N314840
N314841
N314628
N314842

N314841
N314841
N314840

N314842
N314841
N314628
N314840

N314842
N314841
N314840
N314628

N314628
N314842
N314840
N314841

V23
V107
V107

C67
C67
C67
C67

C6
C6
C6
C6

T24
T24
T24
T24

T25
T25
T25
T25

o o
COtn



TABLE A-3

ANALYSIS OF SOILS SAMPLES FROM THE MARY DEVINE SCHOOL AND ATHLETIC FIELDS
ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

1

SULFIDE
SULFIDE
SULFIDE
SULFIDE

SURFACTANTS
SURFACTANTS
SURFACTANTS
SURFACTANTS
SURFACTANTS (MBAS)

ZINC
ZINC
ZINC
ZINC

84.9 MG/KG
78 MG/KG
35 MG/KG
25 MG/KG

11/10/83
11/15/83
11/10/83 
11/10/83

11/10/83
11/10/83
11/10/83
11/15/83
11/15/83

11/15/83
11/10/83
11/10/83
11/10/83

MDS-2
BBF-1
MDS-1
BBF-2

BBF-2
MDS-1
MDS-2
BBF-1
BBF-1

BBF-1
BBF-2
MDS-1
MDS-2

N314841
N314628
N314840
N314842

N314842
N314840
N314841
N314628 
N3I4628

N314628
N314842
N314840
N314841

C66
C66
C66
C66

C65
C65
C65
C65
C20

T29
T29
T29
T29

o o
(Jico 05

5.47 MG/KG
0.857 MG/KG
0.747 MG/KG
0.053 MG/KG
0.053 MG/L

68 MG/KG
29 MG/KG
29 MG/KG
18 MG/KG



TABLE A-4
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ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP 
SEWAGE TREATMENT PLANT



TABLE A-4

ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

B20N314565B-1 POTH10/26/8321 UG/L1,2-DICHLOROBENZENE
N314622 VI11HASTE11/04/8390 UG/KG1.2-TRANS-DICHLOROETHYLENE

B22N314565B-1 POTH10/26/8340 UG/LI,4-DICHLOROBENZENE
K2N314623HASTE11/04/83760 UG/L2,4-DlCHLOROPHENOL

N314843 A7POTH SUR11/10/8331 UG/L4-NITROPHENOL

S
.1

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOHNSHIP SEHAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

2.4- DIK'‘THYLPHEN0L
2.4- OIMETHYLPHENOL
2.4- DIMETHYLPHENOL

BARIUM
BARIUM

13000 UG/KG
10000 UG/KG
470 UG/L

36.6 MG/KG
26.4 MG/KG

11/04/83
10/26/83
10/26/83

11/04/83 
11/04/83 
11/04/83 
11/10/83 
10/26/83 
11/04/83 
10/26/83 
11/04/83 
10/26/83 
11/10/83 
11/04/83

11/04/83
H/04/83

HASTE
B-3 POTH
B-3 POTH

BS 
VS 
HASTE 
POTH SUR 
B-1 POTH 
HASTE 
B-3 POTH 
BS
B-2 POTH 
POTH SUR 
VS

VS
BS

N314622
N314568 
N314569

N314620 
N314618 
N314622 
N314839 
N314565 
N314623 
N314569 
N314621 
N314567 
N314843 
N314619

N314618 
N314620

A104
A104
A3

T17
T17
T17
T17
T2
T2
T2
T2
T2 
T2 
T2

C64
C64

o o
CD COCO

ARSENIC 
ARSENIC 
ARSENIC 
ARSENIC 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF)

2.76 MG/KG
2.3 MG/KG
1.4 MG/KG 

0.35 MG/KG
0.026 MG/L 
0.022 MG/L 
0.014 MG/L 
0.009 MG/L 
0.008 MG/L 
0.007 MG/L 
O.0O7 MG/L



■A”

TABLE A-4

SAMPLE LOCATION SAMPLE NO. IO NAME .CONCENTRATION DATECHEMICAL

i

N314565B-1 POTW B11IO UG/L 10/26/83BIS (2-CHLOROETHYL) ETHER

o o

BORON
BORON
BORON
BORON
BORON

BENZENE
BENZENE
BENZENE

BOD
BOD
BOD
BOO
BOO
BOO 
BOD

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

11 MG/KG
5.38 MG/KG 

0.435 MG/L
0.33 MG/L

0.266 MG/L
0.229 MG/L
0.19 MG/L

0.074 MG/L

2.8 MG/KG 
1.19 MG/KG 

1 MG/KG 
0.4 MG/KG 

0.14 MG/L

200 UG/KG
100 UG/KG
41 UG/L

11/10/83
11/04/83
11/04/83
11/04/83
10/26/83

11/04/83 
11/10/83 
10/26/83 
11/04/83 
11/04/83 
11/10/83 
10/26/83 
11/04/83

11/04/83
10/26/83
10/26/83

10/26/83
11/04/83
11/10/83
11/04/83
10/26/83
11/04/83
10/26/83

WASTE 
POTW SUR 
B-3 POTW 
VS 
WASTE 
POTW SUR 
B-1 POTW 
BS

WASTE
B-3 POTW
B-3 POTW

POTW SUR 
BS 
WASTE 
VS
B-3 POTW

N314622 
N3I4839 
N3I4569 
N314619 
N3I4623 
N314843 
N314565 
N314621

N314622
N314568
N314569

N314569
N314623
N314843
N314621
N314565 
N314619
N314567

N314839 
N314620 
N314622 
N3146I8 
N3I4569

C64
C64
C43
C43
C43
C43
C43
C43

V120
V120
V3

C97
C97
C97
C97
C9

C3
C3
C3
C3
C3
C3
C3

(Ji :d co

BARIUM
BARIUM
BARIUM (GF)
BARIUM (GF)
BARIUM (GF)
BARIUM (GF)
BARIUM (GF)
BARIUM (GF)

2625 MG/L 
1680 MG/L 
1380 MG/L 
385 MG/L 
ns MG/L 

76 MG/L 
66 MG/L

B-3 POTW 
WASTE 
POTW SUR 
BS
B-1 POTW 
VS
B-2 POTW



TABLE A-4

SAMPLE NO. ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

T21N314622WASTE11/04/837.51 MG/KGCHROMIUM

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

BORON 
BORON 
BORON 
BORON 
BORON 
BORON

CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORID**

COD 
COO 
COD 
COD 
COD 
COD 
COD

0.12 MG/L 
0.12 MG/L 
0.1 MG/L
0.1 MG/L 
0.1 MG/L 
0.08 MG/L

4630 MG/L
2450 MG/L
2140 MG/L
465 MG/L
456 MG/L
414 MG/L
102 MG/L

11/04/83 
11/10/83 
10/26/83 
10/26/83
11/04/83 
11/04/83

11/04/83 
11/04/83 
11/10/83 
11/04/83 
11/04/83 
10/26/83 
11/04/83 
10/26/83 
11/10/83 
11/04/83 
10/26/83

10/26/83 
11/10/83 
11/04/83 
10/26/83 
10/26/83 
11/04/83 
11/04/83

WASTE 
BS
POTW SUR 
VS 
WASTE 
B-3 POTW 
BS
B-1 POTW 
POTW SUR 
VS
B-2 POTW

WASTE 
POTW SUR 
B-1 POTW 
B-2 POTW 
VS 
BS

B-3 POTW 
POTW SUR 
WASTE 
B-2 POTW 
B-1 POTW 
BS 
VS

N314623 
N314843 
N314565 
N314567 
N314619 
N314621

N314622 
N314620 
N314839 
N314618 
N314623 
N314569 
N314621 
N314565 
N314843 
N314619 
N314567

N314569 
N314843 
N314623 
N314567
N314565 
N314621 
N314619

C9
C9 
C9 
C9 
C9 
C9

C98 
C98 
C98 
C98 
CIO 
CIO 
CIO 
CIO 
CIO 
CIO 
CIO

C4 
C4 
C4 
C4 
C4 
C4 
C4o o

CD o

488 MG/KG
156 MG/KG

68.2 MG/KG
34.7 MG/KG
23.9 MG/L
16.3 MG/L
5.86 MG/L
3.28 MG/L
2.38 MG/L 
2.08 MG/L 

0.695 MG/L



TABLE A-4

SAMPLE LOCATION SAMPLE NO. ID NAMECONCENTRATION DATECHEMICAL

N3M623 T14WASTEO.OI MG/L 11/04/83CYANIDE

N314566 C101B-2 POTW15.3 MG/KG 10/26/83FORMALDEHYDE

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

COPPER
COPPER
COPPER
COPPER
COPPER
COPPER

ETHYL ACRYLATE
ETHYL ACRYLATE
ETHYL ACRYLATE
ETHYL ACRYLATE

FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE

24.4 MG/KG
16.9 MG/KG 
10.7 MG/KG 
7.19 MG/KG
0.2 MG/L 

0.16 MG/L

3.7 MG/KG
3.3 MG/KG
2.4 MG/KG
1.3 MG/KG

11/04/83 
11/10/83 
11/04/83 
11/04/83 
11/10/83 
10/26/83

11/04/83
11/04/83
11/04/83
11/10/83

11/10/83
11/04/83
11/04/83
11/04/83
11/04/83
11/04/83
10/26/83
10/26/83
11/04/83
11/10/83
10/26/83

VS 
POTW SUR 
BS 
WASTE 
POTW SUR
B-3 POTW

WASTE
VS 
BS
POTW SUR

POTW SUR 
WASTE 
VS 
BS 
WASTE 
VS 
B-3 POTW 
B-2 POTW. 
BS 
POTW SUR 
B-1 POTW

N314618
N314839
N314620
N314622
N314843
N314569

C122
C122
C122
C122

C99
C99
C99
C99
C11
C11
C11
C11
C11
C11
C11

T22
T22
T22
T22 
T6 
T6

o o 
l-k. -a o

N314622 
N314618 
N314620 
N314839 

\i
N314839 
N314622 
N314618 
N314620 
N314623 
N314619 
N314569 
N314567 
N314621 
N314843 
N314565

2.51 MG/KG
0.45 MG/KG

0.435 MG/KG 
0.338 MG/KG 
0.183 MG/L
0.13 MG/L 

Or 116 MG/L 
0.094 MG/L
0.09 MG/L 

0.077 MG/L 
0.076 MG/L



TABLE A-4

ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

FORMALDEHYDE 
FORMALDEHYDE 
FORMALDEHYDE 
FORMALDEHYDE 
FORMALDEHYDE 
FORMALDEHYDE

GROSS A RADIOACTIVITY 
GROSS A RADIOACTIVITY 
GROSS A RADIOACTIVITY
GROSS A RADIOACTIVITY

GROSS B RADIOACTIVITY 
GROSS B RADIOACTIVITY 
GROSS B RADIOACTIVITY 
GROSS B RADIOACTIVITY 
GROSS B RADIOACTIVITY 
GROSS B RADIOACTIVITY

IRON 
IRON 
IRON 
IRON 
IRON 
IRON 
IKON 
IRON 
IRON

14.2 MG/KG
8.2 MG/KG
7.3 MG/KG
4.7 MG/KG
4.7 MG/KG
1.09 MG/KG

55 PC I/L
53.4 PC I/L
52.7 PC I/L
52.3 PC I/L

3605 MG/KG 
3489 MG/KG 
2032 MG/KG
811 MG/KG 
3.69 MG/L 
2.1^ MG/L
1.7 MG/L 

0.88 MG/L 
0.39 MG/L

11/04/83
11/04/83
10/26/83
10/26/83
11/04/83
11/10/83

11/04/83 
11/04/83 
11/04/83 
11/10/83

11/04/83 
11/04/83 
11/10/83 
11/04/83 
10/26/83 
10/26/83

11/04/83 
11/04/83 
11/04/83 
11/10/83 
11/10/83 
10/26/83 
11/04/83 
10/26/83 
10/26/83

BS
VS 
WASTE 
POTW SUR

BS
VS
POTW SUR
WASTE
B-1 POTW
B-3 POTW

WASTE 
BS 
VS
POTW SUR 
POTW SUR 
B-3 POTW 
WASTE
B-1 POTW 
B-2 POTW

N314618 
N314620 
N314564 
N314568 
N314622 
N3I4839

N314620 
N314618 
N314622 
N314839

N314620 
N314618 
N314839 
N314622 
N314565 
N314569

N314622 
N314620 
N314618 
N314839 
N314843 
N314569 
N314623 
N314565 
N314567

C101
C101 
C101 
C101 
C101
C101

C53
C53
C53
C53

C55 
C55 
C55 
C55 
C55
C55

C100 
C100 
C100 
C100 
C12 
C12 
C12 
C12
C12

56.8 PC I/L
54.6 PC I/L
53.8 PC I/L
52.3 PC I/L

12 PC I/L
11 PC I/L

VS
BS
B-1 POTW
B-3 POTW 
WASTE 
POTW SUR

OO

Oro



TABLE A-4

SAMPLE NO. ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

IRON
IRON

ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL
ISOBUTYL ALCOHOL

LEACHATE.TEP 
LEACHATE.TEP 
LEACHATE.TEP 
LEACHATE.TEP 
LEACHATE.TEP
LEACHATE.TEP 
LEACHATE.TEP

MANGANESE
MANGANESE
MANGANESE
MANGANESE

ISOPROPYL ALCOHOL 
ISOPROPYL ALCOHOL 
ISOPROPYL ALCOHOL 
ISOPROPYL ALCOHOL

LEAD
LEAD

0.24 MG/L
0.08 MG/L

120 MG/KG
43.7 MG/KG
14.3 MG/KG
2.9 MG/KG

185 MG/KG
150 MG/KG

86.8 MG/KG
20.4 MG/KG

15.2 MG/KG 
5.58 MG/KG

1.3 MG/KG
0.3 MG/KG
0.1 MG/KG
0.1 MG/KG

11/04/83
11/04/83

11/04/83
11/04/83
11/04/83
11/10/83

11/04/83
11/04/83
11/04/83
11/10/83

11/10/83 
11/04/83 
11/04/83 
11/04/83 
10/26/83 
10/26/83 
10/26/83

11/04/83
11/04/83

11/04/83
11/04/83
11/04/83
11/10/83

VS
BS

WASTE
BS
VS
POTW SUR

WASTE
BS
VS
POTW SUR

POTW SUR .
WASTE
VS
BS
B-3 POTW
B-1 POTW
B-2 POTW

VS
BS

BS
VS 
WASTE 
POTW SUR

N314839
N314622
N314618
N314620
N314568
N314564
N314566

N314619
N314621

N314622
N314620 
N314618
N314839

N314622
N314620 
N314618
N314839

N314618
N314620

N314620
N314618
N314622
N314839

C12
C12

Cl 16
Cl 16
Cl 16 
C116

C118
C118
C118
Cl 18

C103
C103
C103
C103
C103
C103
C103

C104
C104
C104
C104

T24
T24

o 
o

o
Cu

12.2 MT DY 
12.1 MT DY
11.3 MT DY 
11.3 MT DY

11.22 MT DY 
11.22 MT DY 
11.22 MT DY



TABLE A-4

ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

MANGANESE 
MANGANESE 
MANGANESE 
MANGANESE 
MANGANESE 
MANGANESE 
MANGANESE

MERCURY
MERCURY

METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE

NICKEL
NICKEL
NICKEL

NITRATE AS N 
NITRATE AS N 
NITRATE AS N

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

0.0002 MG/L
0.0002 MG/L

19.1 MG/KG
8.43 MG/KG
3.73 MG/L

10/26/83 
11/04/83 
10/26/83 
10/26/83 
11/10/83 
11/04/83 
11/04/83

10/26/83
10/26/83

11/04/83 
11/04/83 
10/26/83 
11/10/83 
10/26/83 
11/04/83 
10/26/83 
11/04/83 
11/10/83

11/04/83
11/04/83
11/04/83

11/04/83
11/04/83
10/26/83

B-3 POTW .
B-1 POTW

WASTE 
WASTE 
B-3 POTW 
POTW SUR
B-1 POTW 
BS
B-3 POTW 
VS
POTW SUR

BS
VS 
WASTE

BS
VS
B-2 POTH

N314569
N314565

N314567 
N314621 
N314569 
N314565 
N314843 
N314623 
N314619

N314623 
N314622 
N314568
N314843
N314565
N314620 
N314569 
N314619
N314839

N314620
N314618
N314622

N314620 
N314618 
N314567

C52 
C52 
C52 
C52 
C52 
C52 
C52

V23
V107
V107
V23
V23
V107
V23 
V23 
V107

T8
T8

T30
T30
T30

C108
C108
C14

o o
O

6.69 MG/KG
6.69 MG/KG
5.4 MG/KG

140 UG/L 
95 UG/KG 
43 UG/KG 
23 UG/L 
22 UG/L 
13 UG/KG 
13 UG/L 
12 UG/L
10 UG/KG

1.91 MG/L 
1.38 MG/L 
1.23 MG/L 
1.02 MG/L 
0.81 MG/L 
0.55 MG/L 
Q.21 MG/L

B-2 POTW 
BS
B-3 POTW 
B-1 POTW 
POTW SUR 
WASTE 
VS



I
TABLE A-4

SAMPLE NO. ID NAMESAMPLE LOCATIONCONCENTRATION DATECHEMICAL

NITRATE AS N 
NITRATE AS N 
NITRATE AS N 
NITRATE AS N 
NITRATE AS N 
NITRATE AS N 
NITRATE AS N

NITROGEN. AMMONIA 
NITROGEN, AMMONIA 
NITROGEN. AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

78 MG/L
8 MG/L
6 MG/L
3 MG/L
2 MG/L
2 MG/L

12.15 MG/KG
4.9 MG/KG

0.113 MG/KG 
0.047 MG/KG

443 MG/KG 
25 MG/L

17.5 MG/L
12.5 MG/KG 
11.2 MG/L 
2.31 MG/KG 
0.15 MG/L 
0.05 MG/L

11/10/83 
10/26/83 
11/04/83 
11/04/83 
11/04/83 
11/10/83 
11/04/83

11/04/83
11/04/83
10/26/83
11/04/83
10/26/83
11/04/83
10/26/83
11/10/83

10/26/83 
10/26/83 
11/04/83 
11/04/83 
11/10/83 
11/04/83 
11/10/83 
11/04/83 
11/04/83 
11/04/83

POTW SUR 
B-1 POTW 
BS 
WASTE 
WASTE 
POTW SUR 
VS

B-3 POTW 
B-1 POTW 
BS 
WASTE 
POTW SUR 
VS
POTW SUR 
WASTE 
VS 
BS

N314839 
N314565 
N314621 
N3I4623 
N314622 
N314843 
N314619

N314622
N314623
N314565
N314618
N314569
N314620
N314567
N314843

N314569
N314565
N314621
N314623
N314843 
N314619 
N314839
N314622 
N314618 
N314620

C19
C19 
CIO 
C19 
C19
C19
C67
C67 
C67 
C67

C108
C14
C14
C14
C108
C14
C14

C106 
C8 
C8 
C106 
C8 
C106 
C8 
C8

o o
-4 O CJ<

OIL AND GREASE 
OIL AND GREASE 
OIL AND GREASE 
OIL AND GREASE 
OIL AND GREASE 
OIL ANO GREASE 
OIL & GREASE 
OIL & GREASE 
OIL & GREASE 
OIL & GREASE

3.53 MG/KG
2.8 MG/L
1.51 MG/L
0.48 MG/L
0.44 MG/KG
0.17 MG/L
0.05 MG/L

WASTE 
WASTE 
B-1 POTW 
VS, 
B-3 POTW 
BS 
B-2 POTW 
POTW SUR



TABLE A-4

SAMPLE NO. ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

16 M6/L
15 MG/L

1.4 MG/L

PH 
PH 
PH 
PH 
PH 
PH 
PH 
PH 
PH 
PH 
PH

PHENOL 
PHENOL 
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS
PHENOLS 
PHENOLS
PHOSPHATE. TOTAL
PHOSPHATE. TOTAL
PHOSPHATE. TOTAL

9.8 SU
9.5 SU
8.7 SU

7 SU
6.6 SU
5.2 SU

5 SU
4.9 SU
4.9 SU
4.7 SU
4.2 SU

11/10/83 
11/04/83 
11/04/83 
11/04/83 
11/04/83 
10/26/83 
11/04/83 
11/04/83 
11/10/83 
10/26/83 
10/26/83

11/04/83
10/26/83
11/04/83 .
10/26/83
11/04/83
11/04/83
10/26/83
11/04/83
11/04/83
11/04/83
10/26/83
11/10/83

11/04/83
10/26/83
11/10/83

POTW SUR 
BS 
WASTE 
VS 
VS
B-3 POTW 
BS 
WASTE 
POTW SUR 
B-1 POTW 
B-2 POTW

WASTE
B-3 POTW 
WASTE 
B-3 POTW 
WASTE 
BS
B-1 POTW
VS
VS
BS
B-2 POTW 
POTW SUR

WASTE
B-3 POIW
POTW SUR

N314839 
N314620 
N314622 
N314618 
N314619 
N314569 
N314621 
N314623 
N314843 
N314565 
N314567

N314623 
N314569 
N314622 
N314569 
N314623 
N314620 
N314565 
N314618 
N314619 
N314621 
N314567 
N314843

N314623
N314569
N314843

A10 
AIO 
T25 
T15 
T15 
T25 
T15 
T25 
T15 
T15 
T15 
T15

C6 
C6 
C6 
C6 
C6 
C6 
C6 
C6 
C6 
C6 
C6

C15
C15
C15O O 

1-* 
-j; o 
03

84 U6/L
70 UG/L

11.9 MG/KG 
6.06 MG/L 
4.63 MG/L

0.625 MG/KG 
0.495 MG/L 
0.379 MG/KG
0.24 MG/L 
0.14 MG/L 
0.026 MG/L
0.02 MG/L



TABLE A-4

SAMPLE LOCATION SAMPLE NO. ID NAMECONCENTRATION DATECHEMICAL

TOTAL

N3H843 TIOO.OS MG/L 11/10/83 POTM SURSELENIUM

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM

SODIUM
SODIUM
SODIUM
SODIUM

PHOSPHATE, TOTAL AS P 
PHOSPHATE, TOTAL AS P 
PHOSPHATE, TOTAL AS P 
PHOSPHATE, TOTAL AS P

410 MG/KG 
341 MG/KG 
250 MG/KG 
190 MG/KG 

11.9 MG/L
9.3 MG/L 

6.36 MG/L 
5.07 MG/L 
3.96 MG/L
2.3 MG/L 

0.0443 MG/L

35223 MG/KG
8474 MG/KG
1741 MG/KG
1576 MG/L

1 MG/L
0.37 MG/L
0.26 MG/L
0.06 MG/L

3534 MG/KG 
473 MG/KG 
402 MG/KG 
183 MG/KG

10/26/83
11/04/83
11/04/83
10/26/83

11/04/83
11/04/83
11/04/83
11/10/83

11/04/83
11/04/83
11/04/83
11/10/83
11/04/83
10/26/83
10/26/83
11/04/83
11/10/83
11/04/83
10/26/83

11/10/83
11/04/83
11/04/83
10/26/83

BS 
WASTE 
VS 
POTW SUR 
WASTE 
B-1 POTW 
B-3 POTW 
BS 
POTW SUR 
VS 
B-2 POTW

POTW SUR 
WASTE 
BS 
B-3 POTW

B-1 POTW
VS
BS
B-2 POTW

WASTE
VS 
BS
POTW SUR

N314620 
N3I4622 
N314618 
N314839 
N314623 
N314565 
N314569 
N314621 
N314843 
N3I4619 
N314567

N314565 
N314619 
N314621 
N314567

N314622 
N314618 
N314620 
N314839

N314839
N314622
N314620
N314569

C15
C15
C15
C15

C102 
C102 
C102 
C102 
C18 
C18 
C18 
C18 
C18
CI8 
C18

Cl 12
Cl 12
Cl 12
Cl 12

C105
C105
C105
C17O 

o

o

PHOSPHATE, TOTAL
PHOSPHATE, TOTAL
PHOSPHATE,
PHOSPHATE, TOTAL



TABLE A-4

ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

C66N314564B-1 POTM10/26/8340 MG/KGSULFIDE

SODIUM 
SODIUM 
SODIUM 
SODIUM 
SODIUM 
SODIUM 
SODIUM

SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE

SULFATE
SULFATE
SULFATE 
SULFATE 
SULFATE

SULFATE AS S04
SULFATE AS S04

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

156.43 MG/KG
20.63 MG/KG

512 MG/L 
478 MG/L

85.3 MG/L
45.6 MG/L 
27.8 MG/KG 
18.5 MG/L 
6.45 MG/L

8.96 MG/L
8.09 MG/L
6.71 MG/L
5.45 MG/L
2.81 MG/L

11/04/83 
11/10/83 
11/04/83 
10/26/83 
11/04/83 
10/26/83 
11/04/83

10/26/83 
11/04/83 
11/10/83 
11/04/83 
10/26/83 
11/04/83 
11/04/83 
10/26/83 
11/04/83

10/26/83 
11/04/83 
10/26/83 
10/26/83 
11/10/83

11/04/83
11/10/83

WASTE
POTW SUR

N314623 
N314843 
N314621 
N314565 
N314618 
N314567 
N314619

N314569 
N314623 
N314843 
N314621 
N314565 
N314620 
N314619 
N314567 
N314618

N314569 
N314623 
N314567 
N314565 
N314843

N314622
N314839

C17 
C17 
C17 
C17 
C105
C17 
C17

C5 
C5 
C5 
C5 
C5 
C5 
C5 
C5 
C5

C16
C16
C16
C16
C16

Clio
Clio

OO
■

•*3
lO
00

3030 UMHOS
2380 UMHOS
1499 UMHOS
543 UMHOS
429 UMHOS 

292.03 UMHOS
160 UMHOS
122 UMHOS

33.4 UMHOS
B-3 POTW 
WASTE 
B-2 POTW 
B-1 POTW 
POTW SUR

WASTE 
POTW SUR 
BS
B-1 POTW 
VS
B-2 POTW 
VS

B-3 POTW 
WASTE 
POTW SUR 
BS
B-1 POTW 
BS 
VS
B-2 POTW 
VS



TABLE A-4

SAMPLE LOCATION SAMPLE NO. ID NAMECONCENTRATION DATECHEMICAL

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON

WASTE 
B-3 POTW

TOLUENE
TOLUENE

SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE

SULFIDE AS S 
SULFIDE AS S 
SULFIDE AS S

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM ANO HAAS COMPANY - BRISTOL LANDFILL

8.68 MG/KG 
8.16 MG/KG 

4 MG/KG 
3.33 MG/KG 

0.914 MG/L 
0.797 MG/L 
0.528 MG/L 
0.327 MG/L 
0.309 MG/L 
0.297 MG/L 
0.077 MG/L

1640 MG/KG 
286 MG/L

800 UG/KG
18 UG/KG

1.5 MG/L
1.1 MG/L

1 MG/L

35 MG/KG 
19 MG/KG 
17 MG/KG 
15 MG/KG 
11 MG/KG 
11 MG/KG

11/04/83
11/10/83
11/04/83
11/04/83
11/10/83
10/26/83
11/04/83
11/04/83
10/26/83
10/26/83
11/04/83

11/04/83 
11/04/83 
11/10/83 
10/26/83 
11/04/83 
10/26/83

11/04/83
11/04/83
11/04/83

11/04/83
10/26/83

11/04/83
11/04/83

WASTE
WASTE

WASTE
VS
POTW SUR 
8-2 POTW 
BS 
B-3 POTW

WASTE
VS
BS

VS
POTW SUR 
BS 
WASTE 
POTW SUR
B-2 POTW 
WASTE 
BS
B-3 POTW 
B-1 POTW 
VS

N314622 
N314618 
N314839
N314566 
N314620 
N314568

N314623
N314619
N314621

N314618 
N314839 
N314620 
N314622 
N314843 
N314567 
N314623 
N314621 
N314569 
N314565 
N314619

N314622
N314568

N314622 
N314623

C65 
C65 
C65 
C65 
C20 
C20 
C20 
C20 
C20 
C20 
C20

C66
C66
C66
C66
C66
C66

C60
C60
C60

V127
V127

Cl 13
Cl

O 
o

o

SURFACTANTS 
SURFACTANTS 
SURFACTANTS 
SURFACTANTS 
SURFACTANTS (MBAS) 
SURFACTANTS (MBAS) 
SURFACTANTS (MBAS) 
SURFACTANTS (MBAS)
SURFACTANTS (MBAS) 
SURFACTANTS (MBAS) 
SURFACTANTS (MBAS)



TABLE A-4

ID NAMESAMPLE NO.SAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

VI19N314622WASTE11/04/8312 UG/KGTRICHLOROETHYLENE

I

ANALYSIS OF SOILS SAMPLES FROM THE BRISTOL TOWNSHIP SEWAGE TREATMENT PLANT 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

TOTAL RADIUM 
TOTAL RADIUM 
TOTAL RADIUM 
TOTAL RADIUM

ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC 
ZINC

1.8 PC I/L
1.8 PC I/L
1.6 PC I/L
1.2 PC I/L

11/04/83 
10/26/83 
11/10/83 
11/04/83 
10/26/83 
11/04/83 
11/04/83 
10/26/83 

. 11/10/83
11/04/83

11/04/83 
11/04/83 
11/04/83 
11/10/83

11/04/83 
11/04/83 
11/04/83 
11/10/83 
11/04/83 
10/26/83 
10/26/83 
11/04/83 
11/10/83 
11/04/83 
10/26/83

BS
B-3 POTW 
POTW SUR 
VS
B-1 POTW
BS
VS
B-2 POTW 
POTW SUR 
VS
WASTE
VS
BS
POTW SUR

WASTE
VS
BS
POTW SUR
WASTE
B-1 POTW
B-3 POTW
VS
POTW SUR 
BS
B-2 POTW

N314620 
N314569 
N314843 
N314618 
N314565 
N314621 
N314619 
N314567 
N314843 
N314619

N314622 
N314618 
N314620 
N314839

N314622 
N314618 
N314620 
N314839 
N314623 
N314565 
N314569 
N314619 
N314843 
N314621 
N314567

C57
C57
C57
C57

Cl 13
Cl
Cl
Cl 13
Cl
Cl
Cl
Cl
C2
C2

T29 
T29 
T29 
T29 
T13 
T13 
T13 
T13 
T13 
T13 
T13o o

-si
o

TOTAL ORGANIC CARBON 
TOTAL OBF'ANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDE 
TOTAL ORGANIC HALIDE

56 MG/KG 
52.1 MG/KG 
35.9 MG/KG 
8.51 MG/KG 
0.83 MG/L 
0.6 MG/L 

0.56 MG/L 
0.42 MG/L 
0.22 MG/L 
0.14 MG/L
0.07 MG/L

270 MG/KG
255 MG/L
166 MG/L
90 MG/KG
88 MG/L
60 MG/L
41 MG/L
26 MG/L

42.5 UG/L
24.6 UG/L



TABLE A-5
ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE
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TABLE A-5

SAMPLE NO.ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL
••

N51I6H V120G-ENZ FLT CK06/21/85750 UG/KGBENZENE

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

2.4- DIMETHYLPHENOL
2.4- DIMETHYLPHENOL
2.4- OIMETHYLPHENOL
2.4- DIMETHYLPHENOL
2.4-DIMETHYLPHENOL
2.4-DIMETHYLPHENOL
2.4-DIMETHYLPHENOL

ARSENIC 
ARSENIC 
ARSENIC 
ARSENIC 
ARbtNIC

ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF) 
ARSENIC (GF)

BARIUM
BARIUM
BARIUM
BARIUM

1.72 MG/KG
1.07 MG/KG
0.8 MG/KG

0.13 MG/KG
0.09 MG/KG

MG/KG
49.8 MG/KG
28.5 MG/KG
4.8 MG/KG

06/21/85 
06/21/85 
06/21/85
06/21/85 
06/20/85 
06/21/85
06/27/85

06/27/85 
06/27/85 
06/20/85 
06/21/85 
06/21/85

06/27/85 
06/27/85 
06/24/85
06/27/85 
06/27/85 
06/24/85
06/24/85

06/20/85 
06/21/85 
06/21/85 
06/27/85

C-ENZ FLT CK 
G-OIL ADD 
G-BL TRK FLT 
G-ENZ FLT CK
C-OIL ADD 
C-BL TRK FLT 
BACKGROUND1

BACKGROUND1 
BACKGROUND2 
C-OIL ADD 
C-BL TRK FLT 
G-BL TRK FLT

LEACH-BKG1 
LEACH-8KG1 
LEACH-C-OA 
LEACH-BKG2 
LEACH-BKG2 
LEACH-C-EFC 
LEACH-C-BTF

C-OIL ADD
G-ENZ FLT CK
C-ENZ FLT CK 
BACKGROUND1

N511607
N511608
N511612
N511611
N511610 
N511609 
N5I1786

N511786 
N511787 
N511610 
N5I1609 
N511612

N511788 
N511788 
N511616 
N511789 
N511789 
N511613 
N511615

N511610 
N511611 
N511607 
N511786

A104 
A104 
A104 
A104 
A104 
A104 
A104

T17
T17
T17 
T17 
T17

T2
T2
T2
T2
T2
T2
T2

C64
C64
C64
C64

o 
o

1600000 UG/KG 
160000 UG/KG 
45000 UG/KG 
34000 UG/KG 
19000 UG/KG 
13000 UG/KG 
3500 UG/KG

0.047 MG/L 
0.047 MG/L 
0.031 MG/L 
0.007 MG/L 
0.007 MG/L 
0.005 MG/L 
0.004 MG/L



TABLE A-5

CHEMICAL SAMPLE LOCATION SAMPLE NO.ID NAMECONCENTRATION DATE

N5116100.1 MG/KG 06/20/85 C-OIL ADD T18BERYLLIUM

BIS (2-ETHYLHEXYL) PHTHALATE 280000 UG/KG 06/21/85 G-OIL ADD N51)608 B139

CHLORIDE 
CHLORIDE 
CHLORIDE 
CHLORIDE
CHLORIDE 
CHLORIDE

CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM

BORON
BORON
BORON
BORON

CADMIUM (GF)
CADMIUM (GF)
CADMIUM (GF)
CADMIUM (GF)

BENZENE
BENZENE
BENZENE

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

2.1 MG/KG
1.9 MG/KG

0.61 MG/KG
0.4 MG/KG

0.01 MG/L
0.01 MG/L
0.01 MG/L
0.01 MG/L

6000 MG/KG 
2560 MG/KG 
1)60 MG/KG 
931 MG/KG 
276 MG/KG 
)89 MG/KG

200 UG/KG 
)60 UG/KG 
)30 UG/KG

06/2)/85
06/2)/85
06/2)/85
06/2)/85
06/27/85
06/27/85

Qb/21/QS 
06/21/85

06/21/85
06/21/85
06/21/85
06/21/85

06/27/85
06/27/85
06/27/85
06/27/85

06/21/85
06/20/85
06/27/85

G-BL TRK FLT 
C-BL TRK FLT 
C-ENZ FLT CK 
G-ENZ FLT CK 
BACKGROUND) 
BACKGROUND2

BACKGROUND) 
C-OIL ADD 
BACKGR0UN02 
G-OIL ADD

G-BL TRK FLT 
C-OIL ADD 
BACKGROUND)

C-BL TRK FLT 
G-ENZ FLT CK 
G-BL TRK FLT 
C-ENZ FLT CK

LEACH-BKG2
LEACH-BKG1
LEACH-BKGl
LEACH-BKG2

N511786 
N511610’ 
N511787 
N511608

N511609 
N511611 
N5))612 
N5I)607

N511789 
N511788 
N511788 
N51)789

N5)1612 
N511609 
N51)607 
N511611 
N511786 
N51)787

N5))612
N511610
N511786

C98
C98
C98
C98
C98
C98

V120
V120
V120

C97
C97
C97
C97

T21
T21
T21
T21o o

-s3
CO

T4
T4
T4

. T4

0.85 MG/KG
0.59 MG/KG
0.58 MG/KG
0.3 MG/KG



TABLE A-5

SAMPLE NO.ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

V129NSlieil6-EN2 FLT CK06/21/8523 UG/K6ETHYLBENZENE

FORMALDEHYDE
FORMALDEHYDE
FORMALDEHYDE

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

CHROMIUM (GF)
CHROMIUM (GF)

COPPER
COPPER
COPPER 
COPPER 
COPPER

CYANIDE
CYANIDE

FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE 
FLUORIDE

0.05 MG/L
0.05 MG/L

7.5 MG/KG
7.2 MG/KG

3.42 MG/KG
2.7 MG/KG
1.7 MG/KG

52.8 MG/KG
0.28 MG/KG

3.29 MG/KG 
3.15 MG/KG 
1.69 MG/KG 
1.53 MG/KG 
1.41 MG/KG 
0.99 MG/KG 
0.91 MG/KG
0.6 MG/KG

12.2 MG/KG
10.2 MG/KG
6.24 MG/L

06/27/85
06/27/85

06/21/85 
06/20/85 
06/27/85 
06/21/85 
06/27/85

06/21/85
06/21/85

06/20/85
06/27/85
06/27/85
06/21/85
06/21/85
06/21/85
06/21/85
06/21/85

06/27/85
06/27/85
06/21/85

G-OIL ADD
C-OIL ADO 
BACKGROUND)
C-ENZ FLT CK
BACKGROUND2

LEACH-BK62
LEACH-BKG2

C-BL TRK FLT
G-BL TRK FLT

BACKGROUND1 
BACKGROUND2 
C-ENZ FLT CK

N511789
N511789

N511608 
N511610 
N511786 
N511607 
N511787

N511609 
N511612

N511610 
N511786 
N511787
N511609 
N511612 
N511611 
N511607
N511608

N511786 
N511787 
N511607

T5
T5

T22
T22
T22
T22
T22

T20
T20

C99
C99
C99
C99
C99
C99
C99
C99

C101
C101
C46

G>

H*

C-OIL ADD 
BACKGROUND1 
BACKGROUND2 
C-BL TRK FLT 
6-BL TRK FLT 
G-ENZ FLT CK 
C-ENZ FLT CK 
G-OIL ADD



TABLE A-5

SAMPLE NO.ID NAMESAMPLE LOCATIONCONCENTRATION DATECHEMICAL

MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

MANGANESE 
MANGANESE 
MANGANESE 
MANGANESE
MANGANESE
MANGANESE 
MANGANESE 
MANGANESE

LEAD
LEAD
LEAD

IRON 
IRON 
IRON 
IRON 
IRON 
IRON 
IRON 
IRON

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

3.5 MG/KG
3.4 MG/KG
0.3 MG/KG
0.2 MG/KG

0.15 MG/KG
0.1 MG/KG

3440 MG/KG
2540 MG/KG
2470 MG/KG
2080 MG/KG
699 MG/KG
104 MG/KG
15 MG/KG
4 MG/KG

3.51 MG/KG
2.6 MG/KG
1.31 MG/KG

06/20/85
06/27/85
06/21/85
06/27/85
06/21/85
06/21/85
06/21/85
06/21/85

06/27/85
06/21/85
06/27/85

06/21/85
06/20/85
06/21/85
06/27/85
06/27/85
06/21/85
06/21/85
06/21/85

06/21/85
06/21/85
06/27/85
06/20/85
06/21/85
06/21/85

C-OIL ADD 
BACKGROUND! 
C-EN2 FLT CK 
BACKGR0UND2 
G-OIL ADD 
G-ENZ FLT CK 
C-BL TRK FLT 
G-BL TRK FLT

BACKGROUND! 
C-ENZ FLT CK 
BACKGR0UND2

N511610 
N511786 
N511607 
N511787 
N511608 
N511611 
N511609 
N511612

N511786 
N5T1607 
N511787

N511607 
N51I610 
N511608 
N511787 
N511786 
N511611 
N511612
NS 11609

N511612 
N511609 
N511786 
N511610 
N511607 
N511611

C104
C104
C104
C104
C104
CI04
C104
C104

C100
C100
C100
C100
C100
CIOO
C100
CIOO

T24
T24
T24

T23
T23
T23
T23
T23
T23o o

175 MG/KG
150 MG/KG
99 MG/KG

35.5 MG/KG
10.9 MG/KG
4.18 MG/KG
3.45 MG/KG
0.54 MG/KG

G-BL TRK FLT 
C-BL TRK FLT 
BACKGROUND1 
C-OIL ADD 
C-ENZ FLT CK 
G-ENZ FLT CK

C-ENZ FLT CK
C-OIL ADD
G-OIL ADD 
BACKGR0UND2 
BACKGROUND1
G-ENZ FLT CK 
G-BL TRK FLT 
C-BL TRK FLT



TABLE A-5

SAMPLE NO.ID NAMESAMPLE LOCATIONDATECONCENTRATIONCHEMICAL

06/21/85

G-OIL ADD
T30

06/21/85

06/21/85

NITRATE AS N 
NITRATE AS N

MERCURY
MERCURY
MERCURY
MERCURY

METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE

NICKEL 
NICKEL 
NICKEL 
NICKEL
NICKEL 
NICKEL

NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA 
NITROGEN, AMMONIA

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

0.1 MG/KG
0.0013 MG/L
0.0013 MG/L
0.0005 MG/L

113 MG/KG
91.9 MG/KG

50 UG/KG
34 UG/KG
24 UG/KG

06/24/85
06/24/85
06/27/85

06/27/85 BACKGR0UND2
06/27/85 BACKGROUND!

G-ENZ FLT CK 
BACKGROUND!

N511608
N511615
N511615
N511788

N511607
N511611
N511608

N511787
N511786

N511609 
N511611 
N5I1607 
N51160B 
N511612 
N51I610 
N511786 
N511787

V107
V107
V107

T23
T8
T8
T8

T30
T30
T30
T30

C108
C108

C106 
C106 
C106 
C106 
C106 
C106 
C106 
C106

O o

03

3310 MG/KG 
1430 MG/KG 
1080 MG/KG 
1003 MG/KG 
475 MG/KG 
312 MG/KG 
250 MG/KG 

8.01 MG/KG

17 MG/KG
5.4 MG/KG
4.5 MG/KG
1.5 MG/KG
1.3 MG/KG

1.04 MG/KG

06/21/85 G-OIL ADD 
LEACH-C-BTF 
LEACH-C-BTF 
LEACH-BKG1

C-BL TRK FLT 
06/21/85 G-ENZ FLT CK 

C-ENZ FLT CK 
06/21/85 G-OIL ADO 
06/21/85 G-BL TRK FLT 
06/20/85 C-OIL ADD 
06/27/85 BACKGROUND! 
06/27/85 BACKGROUND2

N511607 
N511609 T30
N511611 
N511786 
N511610 
N511787

C-ENZ FLT CK 
06/21/85 G-ENZ FLT CK 
06/21/85

06/21/85 C-ENZ FLT CK 
06/21/85 C-BL TRK FLT 
06/21/85 
06/27/85 
06/20/85 C-OIL ADD 
06/27/85 BACKGR0UND2



TABLE A-5

SAMPLE LOCATION SAMPLE NO.ID NAMECONCENTRATION DATECHEMICAL
;==•=:

C10206/21/85 C-ENZ FLT CK N511607224 MG/KGPOTASSIUM

PHENOLS
PHENOLS 
PHENOLS 
PHENOLS 
PHENOLS
PHENOLS 
PHENOLS 
PHENOLS

PHOSPHATE. 
PHOSPHATE, 
PHOSPHATE. 
PHOSPHATE. 
PHOSPHATE. 
PHOSPHATE. 
PHOSPHATE. 
PHOSPHATE.

PH 
PH 
PH 
PH 
PH 
PH 
PH 
PH

TOTAL AS P 
TOTAL AS P 
TOTAL AS P 
TOTAL AS P 
TOTAL AS P 
TOTAL AS P 
TOTAL AS P 
TOTAL AS P

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

25.12 MG/KG
23.1 MG/KG
19.82 MG/KG
17.91 MG/KG
14.21 MG/KG
11.88 MG/KG
1.89 MG/KG
1.6 MG/KG

603 MG/KG
538 MG/KG
451 MG/KG
111 MG/KG
111 MG/KG

99.2 MG/KG
89.4 MG/KG
0.54 MG/KG

9.2 SU
9.1 SU
8.9 SU
8.8 SU
8.5 SU
8.3 SU

8 SU
6.7 SU

06/21/85
06/21/85
06/21/85
06/21/85
06/20/85
06/21/85
06/27/85
06/27/85

06/21/85
06/27/85
06/21/85
06/21/85
06/20/85
06/21/85
06/27/85
06/21/85

06/20/85
06/27/85
06/21/85
06/21/85
06/21/85
06/21/85
06/21/85
06/27/85

C-ENZ FLT CK 
G-ENZ FLT CK 
C-BL TRK FLT 
G-BL TRK FLT 
C-OIL ADD 
G-OIL ADO 
BACKGROUND! 
BACKGROUND2

N51I610
N511786
N511609
N511612
N5I1611
N511608
N511607
N511787

N511607
NS11611 
N511609 
N511612
N511610 
N511608 
N511786
N511787

N511608
N511786
N511611
N511607
N511610
N511612
N511787 
N511609

C112 
C112 
C112 
C112
C112 
C112 
C112 
Cl 12

C6
C6
C6
C6
C6
C6
C6
C6

T25
T25
T25
T25
T25
T25
T25
T25

O o

H* 
-a

C-OIL ADD 
BACKGROUND! 
C-BL TRK FLT 
G-BL TRK FLT 
G-ENZ FLT CK 
G-OIL ADD 
C-ENZ FLT CK 
BACKGROUND2

G-OIL ADO 
BACKGROUND! 
G-ENZ FLT CK 
C-ENZ FLT CK 
C-OIL ADD 
G-BL TRK FLT 
BACKGROUND2 
C-BL TRK FLT



I
TABLE A-5

SAMPLE LOCATION SAMPLE NO.ID NAMECHEMICAL CONCENTRATION DATE

N5H6I257 MG/KG 06/21/85 G-BL TRK FLT C66SULFIDE

POTASSIUM 
POTASSIUM 
POTASSIUM 
.POTASSIUM 
POTASSIUM 
POTASSIUM 
POTASSIUM
SILVER (GF)
SILVER (GF)
SODIUM 
SODIUM 
SODIUM 
SODIUM 
SODIUM 
SODIUM 
SOb.UM 
SODIUM
SULFATE AS S04
SULFATE AS S04
SULFATE AS S04
SULFATE AS S04
SULFATE AS S04
SULFATE AS S04

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

11800 MG/KG
5290 MG/KG
3560 MG/KG
3170 MG/KG
2290 MG/KG
2180 MG/KG
1520 MG/KG
44.7 MG/KG

0.22 MG/KG
0.22 MG/KG

536 MG/KG
384 MG/KG
262 MG/KG
241 MG/KG
139 MG/KG

46.2 MG/KG

06/27/85 
06/21/85 
06/20/85 
06/27/85 
06/21/85 
06/21/85 
06/21/85
06/27/85
06/27/85
06/20/85
06/21/85
06/21/85
06/27/85
06/21/85
06/21/85
06/21/85
06/27/85
06/21/85
06/21/85
06/27/85
06/27/85
06/21/85
06/21/85

BACKGROUND!
G-OIL ADD
C-OIL ADD 
BACKGROUND2 
C-BL TRK FLT
G-ENZ FLT CK 
G-BL TRK FLT
BACKGROUNO2
BACKGROUND!

G-BL TRK FLT 
C-BL TRK FLT 
BACKGROUND2 
BACKGROUND! 
C-ENZ FLT CK 
G-ENZ FLT CK

N511786 
N511608 
N511610 
N511787 
N511609 
N511611 
N511612

N5li610 
N511607 
N511611 
N511786 
N511609 
N511608 
N511612 
N511787
N511612 
N511609 
N511787 
N511786 
N511607 
N511611

N511787 
N511786

C102
C102
C102
C102
C102
C102
C102

C105
C105
C105
C105
C105
C105
C105
C105
Clio
Clio
Clio
Clio
Clio
Clio

T16
T16

O o

CO

219 MG/KG
219 MG/KG
155 MG/KG
117 MG/KG
103 MG/KG

15.6 MG/KG
65.5 MG/KG

C-OIL ADD
C-ENZ FLT CK 
G-ENZ FLT CK 
BACKGROUND!
C-BL TRK FLT 
G-OIL ADO 
G-BL TRK FLT 
BACKGR0UND2



TABLE A-5

SAMPLE LOCATION SAMPLE NO.ID NAMECONCENTRATION DATECHEMICAL

N511612 V11906/21/85 G-BL TRK FLTTRICHLOROETHYLENE 11 UG/KG

ANALYSIS OF WASTE EXCAVATED FROM THE BTSTP SITE 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

ZINC
ZINC
ZINC
ZINC
ZINC 
ZINC 
ZINC

SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE

TOLUENE
TOLUENE
TOLUENE
TOLUENE
TOLUENE

51 MG/KG
16 MG/KG
16 MG/KG

14.3 MG/KG
6.74 MG/KG

1 MG/KG
1. MG/KG

200 UG/KG
140 UG/KG
120 UG/KG
33 UG/KG
18 UG/KG

06/21/85
06/27/85
06/21/85
06/21/85
06/21/85

06/21/85
06/21/85
06/21/85
06/27/85
06/27/85
06/20/85
06/21/85

06/21/85
06/21/85
06/21/85
06/27/85
06/20/85
06/27/85
06/21/85

G-OIL ADD 
C-ENZ FLT CK 
C-BL TRK FLT 
BACKGROUND! 
BACKGR0UN02 
C-OIL ADD 
G-BL TRK FLT

C-BL TRK FLT 
G-ENZ FLT CK 
C-ENZ FLT CK 
BACKGROUND! 
C-OIL ADD 
BACKGR0UND2 
G-OIL ADD

C-ENZ FLT CK 
BACKGROUND!
G-ENZ FLT CK 
G-BL TRK FLT 
G-OIL ADD

N5I1608
N51I607
N511609
N511786
N511787
N511610
N511612

N511609 
N511611 
N511607 
N511786 
N511610 
N511787 
N511608

N511607
N511786
N511611 
N511612 
N511608

V127
V127
V127
V127
V127

C66
C66
C66
C66
C66
C66
C66

T29
T29
T29
T29
T29
T29
T29

o 'Z>

45 MG/KG 
26 MG/KG 
22 MG/KG 
19 MG/KG 
10 MG/KG
10 MG/KG 
3 MG/KG



TABLE A-6

SAMPLE NO.CAS NO.DATECHEMICAL

15240D-1 (8-10')00067-64-108/12/869.8 JAcetone
D-1 (8-10'1 1524000120-12-708/12/86300.0 JAnthracene

4-4' - DDT 4-4' - DDT

4-4* - ODO4-4* - ODD4-4' - ODD4-4' - DDD
4-4* - DDE 4-4' - ODE

Benzo(a)anthracene Benzo(a)anthracene Benzo(a)anthracene Benzo(a)anthracene
Benzo(a)pyreneBenzo(a)pyreneBenzo(a)pyrene

Benzo(g,h,iIperyleneBenzo(g,h,i iperylene

Benzo(b)fluorantheneBenzo(b)fluorantheneBenzo(b)fluoranthene
00191-24-200191-24-2

B-1 (10-11'1B-1 (10-11'1

SUMMARY OF DREDGE SPOIL ANALYSES ROHM AND HAAS COMPANY - BRISTOL LANDFILL

08/12/8608/08/86

SAMPLE LOCATION

D-1 (8-10'1B-1 (2-4'1C-1 (2-4'1
D-1 (8-10'1 B-1 (2-4'1 152401.5071

1000.019.018.017.0

130.035.0

190.0 J90.0 J

42.0 18.0

08/08/8608/08/8608/08/8608/08/86
08/08/86 08/08/86
08/08/8608/08/86

08/12/8608/08/8608/08/8608/12/86
08/12/8608/08/8608/12/86
08/12/8608/08/8608/12/86

00072-54-800072-54-800072-54-800072-54-8
00072-55-900072-55-9
00050-29-300(150-29-3

00056-55-300056-55-300056-55-300056-55-3
00050-32-800050-32-800050-32-8
00205-99-200205-99-200205-99-2

B-1 (10-11'1B-1 (2-4'1B-1 (2-4'1B-1 (10-11'1
B-1 (2-4'1B-1 (2-4'1

0-1 (8-10'1B-1 (2-4'1B-1 (10-11'1C-1 (2-4'1
D-1 (8-10'1B-1 (2-4'1C-1 (2-4'1

15072150711507115072
1507115071
1507215072

15240150711507215239
152401507115239
152401507115239

o o

iS

440.0150.0 J44.0 J37.0 J
420.0 140.0 J47.0 J
720.0280.0 J100.0 J

CONCENTRATION (ppbl REMARKS*



TABLE A-6

SAMPLE NO.CAS NO.DATECHEMICAL
15240D-1 (8-10')00205-82-308/12/86180.0 JBenzolj)f1uoranthene

15071B-1 (2-4*)00117-81-708/08/86410.0bis(2-ethy1hexy1)phthalate

152400-1 (8-10*)00086-73-708/12/8641.0 JFluorene

Chrysene Chrysene

Benzo(k)f1uoranthene Benzolk)fluoranthene Benzolk)fluoranthene

FluorantheneFluoranthene

Indeno(1.2,3-cd)pyrene Indenoi1,2,3-cd)pyrene

summary of dredge spoil analyses ROHM AND HAAS COMPANY - BRISTOL LANDFILL

180.0 J120.0 J90.0 J61.0 J

190.0 J71.0 J

59.0 J51.0 J

08/12/8608/08/8608/12/86

08/12/8608/08/86
08/08/8608/08/86
08/12/86 08/08/86 08/08/86 08/12/86
08/12/8608/08/86

08/12/8608/08/86
08/08/8608/12/8608/12/8608/12/86

00207-08-900207-08-900207-08-9

00218-01-900218-01-9
00084-74-2 00084-74-2
00117-84-000117-84-000117-84-000117-84-0
00206-44-000206-44-0

00193-39-500193-39-5
00075-09-200075-09-200075-09-200075-09-2

SAMPLE LOCATION

D-1 (8-10') 8-1 (2-4‘)
B-1 (10-ir) B-1 (2-4‘>
0-1 (8-10*)B-1 (10-11')B-1 (2-4*)C-1 (2-4')
0-1 (8-10*) B-1 (2-4')

D-1 (8-10') B-1 (2-4')

15240 15071 15239

1524015071
1507215071
15240150721507115239
1524015071

1524015071
15071152421523415240

D-1 (8-10')B-1 (2-4')C-1 (2-4')

o o

M

1100.0 240.0 J

720.0 280.0 J 100.0 J

420.0 180.0 J

B-1 (2-4') Trip Bik C-1 (2-4') D-1 (8-10')

30.025.05.23.6 J

CONCENTRATION (ppb) REMARKS*

Di-n-octyl Phthalate Di-n-octyl Phthalate Di-n-octyl Phthalate Di-n-octyl Phthalate

Di-n-butylphthal ate Di-n-butylphthal ate

Methylene ChlorideMethylene ChlorideMethylene ChlorideMethylene Chloride



TABLE A-6

CAS NO. SAMPLE NO.DATECHEMICAL

(2-4') 1507108/08/86 00091-20-3 8-163.0 JNaphthalene

15240.08/12/86 00238-84-6 0-1 (8-10')160.0 J
01022-22-6 (10-11■) 1527208/08/86 8-1260.0 J1,1-(ch1oroetheny1idene)Bis(4-Ch1oro-benzene)

03074-71-3 B-1 (2-4') 1507108/08/86340.0 J2,3-Dimethyl Heptane
(2-4’) 1507108/08/86 00629-97-0 B-1Docosane 330.0 J

1507100629-78-7 B-1 (2-4-)08/08/861100.0 JHeptadecane

D-1B-1PhenanthrenePhenanthrene
PyrenePyrenePyrene

1,2-Benzenedicarboxylic Acid, Diheptyl Ester 1,2-Benzenedicarboxylic acid. Diheptyl Ester
l-Chloro-3-(2,2-Dichloro-1-(4-Chlorophenyl) Benzene 1-Ch1ord-3-(2,2-Di chioro-1-(4-Ch1oropheny1) Benzene

SUMMARY OF DREDGE SPOIL ANALYSES ROHM AND HAAS COMPANY - BRISTOL LANDFILL

470.0 J370.0 J
03648-21-303648-21-3 D-1B-1 (8-10') (10-11•)

1524015071

2300.0 J440.0 J

08/12/8608/08/86
08/12/8608/08/8608/08/86

08/12/8608/08/86
08/08/86 08/08/86

00085-01-800085-01-8
00129-00-000129-00-000129-00-0

04329-12-804329-12-8

SAMPLE LOCATION

(8-10') (2-4')
(8-10') (2-4') 
(10-11•>

(10-11')(10-11')

152401507115072

1524015072
1507215072

o o

2

D-1B-1B-1

B-1B-1

TENTATIVELY IDENTIFIED COMPOUNDS 11H-Benzo(a)fluorene

570.0 
130.0 J

750.0
260.0 J
52.0 J

CONCENTRATION 
(ppb) REMARKS*



I

APPENDIX B

001724

GROUND WATER AND SURFACE WATER 
MODELING RESULTS



TABLE B-1

CONCENTRATIONS (ppb)

Hog Run Creek (1)CHEMICAL

2.46E-032.50E-016.92E-011.38E+00

Used in the exposure model developed for dirt-bike riders
Used in the exposure model developed for swimmers
Used in the exposure model developed for fishermen
Used in the exposure model developed for local residents (use of domestic water).

CALCULATION OF SURFACE WATER CONCENTRATIONS. BASEO ON MASS LOADINGS PREDICTED BY BCM GROUND WATER MODEL 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

Delaware River (3) 
110* from shore

Delaware River (4) 
SOO* from shore

(1)
(2)
(3)
(4)

1.28E-01 
6.60E-01 
1.64E*01 
S.8BE-01 
l.OOE-Ol 
3.23E-01 
1.31E>00 
4.33E+00 
1.87E-01 
3.27E-01 
1.40E-02 
8.34E-01 
4.70E-01 
1.55E+00 
3.16E+00 
2.00E-01 
2.42E+00 
9.40E-01 
S.04E-01 
l.SIE+00

S.14E-02 
2.37E-01 
6.50E+00 
2.14E-01 
3.57E-02 
1.15E-01 
4.91E-01 
1.59E+00 
6.76E-02 
1.18E-01 
4.83E-03 
3.29E-01 
1.89E-01 
6.14E-01 
1.27E+00 
8.07E-02 
9.74E-01 
3.79E-01 
1.89E-01 
6.00E-01

5.04E-04 
2.33E-03 
6.38E-02 
2.10E-03 
3.50E-04 
1.13E-03 
4.81E-03 
I.S6E-02 
6.63E-04 
1.16E-03 
4.70E-05 
3.23E-03 
1.86E-03 
6.03E-03 
1.25E-02 
7.92E-04 
9.55E-03 
3.71E-03 
1.85E-03 
5.89E-03

o o
-si ro tn

INORGANIC 
Cyanide

6.58E-01 
1.23E+00 
7.65E+01 
1.29E+00 
1.66E-01 
S.36E-01 
3.82E+00 
1.09E+01 
3.62E-01 
6.64E-01 
2.25E-02 
3.78E+00 
2.42E+00 
7.26E+00 
1.63E+01 
1.03E+00 
1.25E4^O1 
4.85E+00 
1.S2E+00 
7.26E+00

Delaware River (2) 
@ 6* depth

VOLATILE ORGANICS 
Vinyl Chloride 
Methylene Chloride 
Acetone 
Chloroform
1.1- Dichloroethane
1.1- Dichloroethene 
Trans-1,2-Oichloroethene 
Tri chloroethene
1.2- Dichloroethane
l, 1,1-Trichloroethane 
Tetrachloroethene 
Benzene 
Chlorobenzene
Ethyl Benzene 
Toluene
m, p-Xylene 
m-Xylene 
o.p-Xylene 
o-Xylene 
Xylenes (total)



TABLE B-1

CONCENTRATIONS (ppb)

Hog Run Creek (1)CHEMICAL

model developed for local residents (use nf domestic water).

Delaware River (3) 
110* from shore

Delaware River (4) 
500* from shore

7.89E+00 
Z.llE-Ol 
1.05E+00 
4.97E-01 
3.29E-01 
5.19E-02 
2.94E-01 
2.46E+00 
5.19E-01 
8.65E-02 
8.13E-01 
4.81E-01 
1.90E-01

6.75E-01
6.92E-02
8.82E-01

7.04E+00 
2.60E+00 
1.33E+00 
1.67E+01 
3.41E+01 
1.50E-01

1.57E+00 
4.10E-02 
2.04E-01 
9.60E-02 
6.40E-02 
1.00E-02 
5.70E-02 
7.73E-01 
2.35E-01 
1.70E-02 
1.58E-01
9.30E-02 
3.70E-02

1.31E-01
1.30E-02
1.71E-01

1.37E+00
5.04E-01
3.50E-01
6.88E+00
8.87E+00
7.70E-02

6.31E-01 
1.65E-02 
8.22E-02 
3.88E-02 
2.57E-02 
4.06E-03 
2.30E-02 
2.91E-01 
6.55E-02 
6.76E-03 
6.35E-02 
3.76E-02 
1.49E-02

5.27E-02
5.41E-03
6.90E-02

5.50E-01 
2.03E-01 
1.35E-01 
2.52E+00 
3.42E+00 
2.76E-02

5.17E-04
5.30E-05
6.77E-04

ACID EXTRACTABLES 
2,4-Oimethylphenol 
4-Methy1phenol 
Phenol

METALS
Aluminum 
AnLimony 
Arsenic 
Barium 
Boron 
Cadmi urn

(1)
(2)
(3)
(4-

CALCULATION OF SURFACE HATER CONCENTRATIONS. BASED ON MASS LOADINGS PREDICTED BY BCM GROUND HATER MODEL 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

OO

ho

Delaware River (2) 
0 6* depth

6.19E-03 
1.62E-04 
8.07E-04 
3.81E-04 
2.52E-04 
4.00E-05 
2.26E-04 
2.86E-03 
8.39E-04 
6.60E-05 
6.24E-04 
3.69E-04 
1.46E-04

5.40E-03 
1.99E-03 
1.32E-03 
2.48E-02 
3.36E-02 
2.71E-04

BASE NEUTRALS
Bis(2-ch1oroethyl)ether
1.3- Dichlorobenzene
1.4- Oichlorobenzene 
1,2-Dichlorobei.-ene 
Naphthalene
Di-n-Outy1 phthal ate 
Dimethyl Phthalate 
Bis(2-Ethylhexy1) Phthalate 
Di-n-Octyl Phthalate 
2-Methy1naphthalene 
4-Ch1oroani1ine 
4-Chlorophenyl Phenyl ether 
Fluoranthene

Used in the exposure model developed for dirt-bike riders
Used in the exposure model developed for swimmers
Used in the exposure model developed for fishermen
" cd in the exposure i



TABLE B-1

CONCENTRATIONS (ppb)

Hog Run Creek (1)CHEMICAL

zz:

2.84E-01

Delaware River (4) 
500* from shore

Used
Used
Used
Used

ill the exposure model developed for dirt-bike riders
in the exposure model developed for swimmers
ill the exposure model developed for fishermen
ill the exposure model developed for local residents (use of domestic water).

Delaware River (3) 
110* from shore

TENTATIVELY IDENTIFIED COMPOUNDS (TIC*s)
1.1- Oxybis Benzene
1.3.5- Cycloheptatriene
2.2- Butoxyethoxyethanol
2.3- Dimethylphenol
2.5- Cyclohexadiene-1,4-dione 
2-Butoxyethano1 Phosphate 
2-Chlorobenzeneamine 
4-(2,2,3,3-Tetramethylbutyl) Phenol

(1)
(2)
(3)
(4)

Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Zinc

CALCULATION OF SURFACE WATER CONCENTRATIONS. BASED ON MASS LOADINGS PREDICTED BY BCM GROUND WATER MODEL 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

5.36E-01 
1.73E+00 
1.92E+03 
9.17E-01 
1.65E+02 
6.75E+02 
8.48E-02 
T.73E+00 
6.41E+02 
9.50E+03
2-OlE+Ol

3.60E-03
1.20E-03
1.73E-01
5.20E-03

2.53E-01
5.85E-01
5.68E+00
1.90E+00
2.36E+00
2.53E-01
5.70E+00
1.53E+01

1.32E-01
6.89E-01

2.84E+02
2.60E-02
3.36E-01

1.00E-03
O.OOE+00
3.40E-02
T.OOE-03

5.40E-02 
1.24E-01 
1.27E+00 
4.03E-01 
1.16E+00 
5.40E-02 
1.2IE^00 
3.54E+00

3.08E-04
9.50E-05
1.35E-02
4.06E-04

2.70E-02
6.40E-02
6.15E-01
2.06E-01
2.39E-01
2.70E-02
6.19E-01
1.66E+00

5.04E-04 
2.49E-03 
2.33E+00 
1.05E-03 
1.27E-01 
1.02E+00 
9.80E-05 
1.33E-03 
5.59E-01
1.04E-I-01 
1.82E-02

3.00E-06 
1.00E-06 
1.33E-04 
4.00E-06

O.OOE+00 
1.00E-03 
6.00E-03 
2.00E-03 
2.00E-03 
O.OOE+00 
6.00E-03 
1.60E-02

OO
<1

Delaware River (2) 
@ 6* depth

5.14E-02 
2.54E-01 
2.38E+02 
I.07E-01 
1.29E*01 
1.04E-I-02 
9.94E-03 
1.35E-01 
5.69E+01 
1.06E+03 
I.BSEi^OO

PESTICIDES 
Aldrin 
Alpha-BHC 
Gamma-BHC 
ONCP



TABLE B-1

CONCENTRATIONS (ppb)
Hog Run Creek (1)CHEMICAL

Bis(2-Chloroisopropyl)ether 
Bis-2-Chloroethoxy ethane 
Hexadecanoic Acid
Tetraethyl Oiphosphoric Acid 
Remaining TIC's

Delaware River (3) 
110* from shore

Delaware River (4) 
500* from shore

(1)
(2)
(3)
(4)

1.06E+00 
3.69E+01 
2.06E+00 
3.48E+00 
3.I2E+01

2.25E-0i 
8.02E*00 
4.36E-01 
7.39E-01
8.21E4^OO

i.l5E-0i 
4.00E*00 
2.23E-01 
3.78E-01 
3.34E+00

1.00E-03
3.90E-02
2.00E-03
4.00E-03
3.30E-02

o 
o
-4 
ro
00

CALCULATION OF SURFACE WATER CONCENTRATIONS. BASED ON MASS LOADINGS PREDICTED BY BCM GROUND WATER MODEL 
ROHM AND HAAS COMPANY - BRISTOL LANDFILL

Delaware River (2) 
(3 6* depth

Used in the exposure model developed for dirt-bike riders
Used in the exposure model developed for swimmers
Used in the exposure model developed for fishermen
Used in the exposure model developed for the use of domestic water by local residents
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BTSTP OUTSIDE CONTRACTOR EXPOSURESI.

A.

Waste Type 1

Waste Type 2

Waste Type 3

C-1
001731

oil Additive 
Filter Cake
Trickling 
Filter Sludge
Enzyme Filter 
Cake

Inc.
Waste

filter cake, and trickling filter sludge, 
waste material 
follows:

Introduction
The Bristol Township Authority (BTA) operates a sewage 

treatment plant (BTSTP) in Bristol Township, Bucks County, 
Pennsylvania. Prior to the construction of the sewage 
treatment plant in the early 1960's, the property was owned by 
Rohm and Haas and used as a landfill for the disposal of 
industrial waste. Since disposal began in 1952, the waste 
deposited at the site included oil additive filter cake, enzyme 

The three types of 
that were disposed at the site are described as

Grey to white material, sticky & 
pliable, noticeable oily odor
Black, sludge cake-like material, 
sewage-type odor
Brown colored material, appearance 
resembling wheat/oat hulls.
Usually found with black sludge 
cake material.

Site investigations were conducted by BCM Engineers, 
at the request of Rohm and Haas between 1983 and 1985. 
samples were analyzed on two occasions, in the fall of 1983 and 
the summer of 1985. In October/November 1983, BCM conducted a 
surface sampling program utilizing a composite sampling 
approach. As part of this program the subsurface waste was 
sampled, and soil borings were obtained from the site. Table 1 
summarizes the sampling and analysis protocol and figure 1 
depicts the sampling locations. The results of the analysis 
are contained in Appendix A. Further details on sampling and 
analysis may be found in the BCM report entitled, 'Waste 
Iivestigation and Removal Plan' (1985).



TABLE 1

Bristol Township Sewage Treatment Plant

BCM Eastern Inc.; Project No. 00-4061-02Source:

9
*

**

Sample Location/ 
Oeser ipt ion*

Boring B-1 Composite 
Boring B-2 Composite 
Boring B-3 Composite 
Vegetated Soil 
Bare Soil 
Subsurface Waste 
Surface Waste

1
2
34
5

No. of Grab Sample Aliquots in Composite

SUMMARY OF SOIL ANO SHALLOW BukInG SAMPLING ANO ANALYSIS PROTOCOL

Oate Collected

10/26/83 10/26/83 10/26/83 11/04/83 11/04/83 11/04/83 11/10/83

Depth 
ilange (ft)

Analysis Categories**

1 1 1

14565 14567 14569 14619 14621 14623 14843

Direct Analys is

14564 14566 14568 14618 14620 14622 14839

1 - 9 1 - 81 - 9 0 - 0.5 0 - 0.5 0-13Surface

75610 - 1210 - 1210 - 126 - 8

BCM Lab No. TEP Leachate

OO
COro

1 - 5 
1 - 5
1 - 5
1 - 5

- 5
- 5
- 5

All samples are composite
Analysis Categories (See Table 3)

- Inorganic compounds not included on EPA's priority pollutant list
- Organic compounds not included on EPA's priority pollutant list
- Priority Pollutants and Herbicides
- Radioactivity
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5) .
expansion area was conducted in the summer of 1985. 
six waste samples were collected during the study.

As a result of the investigation, four (4) areas of the 
site were proposed for excavation as shown in figure 2. In 
addition, BTA was considering expansion of the treatment plant 
into areas 5 and 6 (shown in figure 2). Extensive borings in 
the proposed expansion areas confirmed the presence of Rohm and 
Haas wastes that were similar to the waste observed in areas 1 
through 4.

Of the six areas of contamination, the bulk of the waste 
were encountered in the trickling filter expansion area, (area 

Sampling of the waste in the proposed trickling filter
A total of
One grab 

sample of each of the three Rohm and Haas waste was collected. 
Additionally, a composite sample for a given waste type was 
prepared from three individual grab samples. The results of 
the sampling and analysis are summarized in Appendix A. The 
enzyme filter cake which was most frequently observed, 
contained the highest concentrations of organics.

As a result of soil investigations conducted at the site, 
the 6 areas in figure 2 were designated for immediate 
excavation. The total volume of waste material and soil 
excavated was estimated to be 10,000 cubic yards. The waste 
was disposed in the southern section of the Rohm and Haas 
landfill and covered with dredge spoils. Dirt bike riders at 
the landfill could potentially be exposed to chemicals while 
riding on the waste. Exposures arising from this scenario are 
addressed in a subsequent section.

Although the bulk of the waste have been removed from the 
ETSTP area, residual waste still exist at different locations 
within the BTSTP area and are planned to be removed in the 
future. In the interim, there exists the potential for workers 
or outside contractors at the BTSTP to be exposed to the waste 
when excavating soils at the site, e.g., during installation of 
pipes and cables. Exposure could result from inhalation of
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B.

[Ib/ton]E = k(0.0018(s)(u)(H_) (1)
(5)(5)(10)

where:

C-6
001736

The borings logs obtained during the soil investigations 
conducted at the BTSTP area (BCM 1985) classified the soils as

(M)2
(2)

E = emission factor
k = particle size multiplier, assumed 1 
s = material silt content, %
u = mean wind speed, mph
H = drop height, assumed 3 ft.
M = material moisture content, %

Development of Dust Emission Rates
Dust emissions commonly occur during excavation and when 

dropping the excavated material onto storage piles. Field 
investigations have shown that emissions from aggregate storage 
operations (loading or unloading storage piles) vary in direct 
proportion to the percentage of silt in the material, and the 
height from which the material is dropped, and is inversely 
proportional to the moisture content. The quantity of 
particulate emissions generated by a continuous drop operation 
per ton of material transferred, may be estimated using the 
following equation (USEPA 1985):

contaminated dust generated during shoveling, or vapor released 
when the contaminated soil is freshly exposed. The following 
section assesses this exposure. In the following calculations, 
the concentration of chemicals in the waste were assumed to be 
at the highest■levels detected at the site. As mentioned 
earlier, the highest chemical concentrations were generally 
associated with the enzyme filter cake.



Ib/ton

Ib/ton

C.

C-7
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The continuous shoveling of 
and establishes a concentration 
air and the volatilized chemical

Development of Vapor Emission Rates
The removal of surface layers or ooil as a result of 

excavation exposes the chemicals beneath the surface and 
enhances the volatilization rate, 
soil exposes fresh chemicals 
gradient b'^tween the ambient 
in the soil pore spaces.

The conversion of Ib/ton to g/day was achieved by 
incorporating a shoveling rate for an individual worker of 10 
cubic yards/day. The calculated emission rate of 0.8 g/day is 
the same for loading or unloading of storage piles. Therefore, 
to account for emissions occurring both during shoveling, and 
the formation of a storage pile, the emission rate was doubled 
to 1.6 g/day.

E = 0.0018 (17)(9.5)(3 )(5) (5). (10)
(10)2
(2)

= 1.39 X 10 * 
=0.8 g/day

silty gravels, clayey gravels, silty sands, sandy silt and 
clayey sands. These soil types have silt contents in excess of 
12 percent. For this analysis, the material silt content(s) 
was assumed to be 17%. The annual average wind speed (u) 
measured at the Philadelphia International Airport weather 
station- located approximately 28 miles southwest of the site is 
9.5 mph (NOAA 1984). The meteorological data used was the most 
representative data available. Finally, the moisture content 
of the soil was assumed to’ be 10%, representing a fairly dry 
soil. Substituting these values in equation (1) gives:



1.

(2)

3where:

(3)

C-8
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= H
Kd

CgCa

<^3 

H
<^3

^d

Chemical Vapor Concentration in Soil Pores
A chemical in soil may reside in either the vapor, 

liquid, or adsorbed phase, hence it is essential to know 
how the chemical will partition between these phases in 
order to determine its mobility in soil. Partitioning 
coefficients are readily available in the literature, 
relating concentrations in different media. Assuming 
equilibrium partitioning between the three phases, the 
concentration of a chemical in air (soil pores) may be 
obtained from known concentrations in the adsorbed phase, 
or soil as follows:

= concentration of chemical in pores, g/m' 
= Henry's Law constant, dimensionless. 
= adsorbed concentration, ug/g soil 
= slope of the adsorption isotherm or 
distribution coefficient, cm^/g soil.

To determine the chemical vapor loss, chemical vapor 
concentrations in the pore spaces have to be evaluated. The 
vapor concentrations are estimated based on the physical and 
chemical properties of the contaminants, and the soil, and the 
concentrations of chemicals.in the soil.

■'a ■ "00^00

Since the distribution coefficient, K^, primarily 
represents adsorption to organic matter, it can be related 
to the organic carbon partition coefficient, K , which ocIS readily obtained from the literature:



where:
s

2.

(4)E

where:

(5)

C-9
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It must 
the vapor

E

A

Hwang (1982) determined the mass 
water vapor in air to be 1.42 x 10 
conditions. 
chemical may be determined from that of water by using the 
expression:

= organic carbon, partition coefficient 
fraction organic carbon in soil, assumed 
to be 1%.

= emission rate, g/s
« gas phase mass transfer coefficient, m/s
= surface area from which volatilization occurs.

^oc 
foo

transfer coefficient for 
m/s at standard 

The mass transfer coefficient f"*’: any

Chemical Emission Rate
The following relationship has been established 

between the emission rate of chemical from a contaminated 
soil surface and the pore space vapor concentration (C^) 
(Perry and Green 1984):

-2 = 1.42 X 10

be noted that although equation (2) predicts 
concentration to vary linearly with the 

concentration in soil, the chemical vapor concentration 
thus cannot exceed the vapor saturation point which is 
determined from its vapor pressure. Hence, the vapor 
concentration would increase linearly with soil 
concentration \intil saturation. Thereafter, the vapor 
concentration will remain unchanged.

= K„AC, g a

(18/M)°-^^5(T /298)^-°°5 
a



where:

a

D.

C = (6)

where:
m

C-10
001-740

E = emission rate, g/s 
H = downwind height of the box, 
W = width of the box, m 
u =.average wind speed through the box, m/s.

E 
H W u

Equations (4) and (5) may be applied to conditions where 
the source of contamination is not significantly depleted 
by the emissions (invariant source). This would occur for 

• contaminants of low volatility, or if the chemical is 
continuously being replenished. In all cases, however, 
the emission rate is limited by the quantity of chemical 
present in the soil.

M = molecular weight of chemical, g/g mol. 
T_ = ambient temperature, “K

The downwind height of the box is estimated from meteorological 
considerations using the average annual wind speed measured at 
the Philadelphia International Airport, 9.5 mph (NOAA 1984), 
and the length of the box.

The box model was applied to a worker shoveling 
contaminated soil at the BTSTP. The area of active emissions

Chemical Concentrations in the Air
A box model approach is commonly adopted to predict 

concentrations in the ambient air at the source of emissions. 
This modeling approach is based on the premise that emissions 
from a uniform area source diffuse into a defined envelop (box) 
of air before being dispersed downwind (see figure 3). The 
base of the box is defined by the area of emissions. Hence, 
the concentrations in air at the site may be calculated by:



£
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C = 1.6/(3600 X 8) g/m3
2 X 1.48 X 2

s=

C-12
001742

was assiimed to be a 2 m square, with a mixing height of 2 m 
assigned to the height of the box, H. An average wind speed

' through the box of 1.48 m/s was calculated. . Substituting these 
values and the appropriate emission rates in equation (6) gives 
the dust and vapor concentrations at which workers could

Using the dust emission rate of 1.6 
exposure duration of 8 hours the dust

potentially be exposed, 
g/day (Section B) for an 
concentration (assumed respirable) is calculated to be:

Considering the uncertainty associated with the silt and 
moisture content of the soil in estimating the dust emission 
rate, the dust concentration predicted should be regarded as an 
order of magnitude estimate. Concentrations were similarly 
computed for the vapor emissions. The results of the analysis 
are shown in table 2. Although bis-2-ethylhexylphthalate was- 
also detected at the site it is nonvolatile and hence not 
expected to result in significant exposures via the inhalation 
route.

mg/m^9.5 X 10



Chemical

C-13
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Benzene
1,2-Dichloroethylene 
2,4-Dimethylphenol 
Ethylacrylate 
Ethylbenzene 
Formaldehyde 
Isobutyl alcohol 
Isoproyl alcohol 
Methylene chloride 
Phenol
Toluene
Trichloroethylene

TABLE 2
Vapor Exposure to BTSTP Outside Contractors

7.50E-01 
9.00E-02 
1.60E+03 
3.70E+00 
2.00E-02 
1.53E+01 
1.20E+02 
1.30E+00 
l.OOE-01 
6.03E+02 
8.00E-01 
l.OOE-02

. Waste/Soil
Cone. 
(mg/kg)

5.38E-02 
6.45E-03 
4.37E-01 
2.65E-01 
1.65E-03 
l.lOE+00 
5.74E-01 
9.32E-02 
6.81E-03 
4.34E-01 
5.74E-02 
8.60E-04

Cone, in air 
(2 m side) 
(mg/m3)



DIRT BIKE RIDERS EXPOSURESII.

A.

C-14
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Introduction
The Rohm and Haas landfill has commonly been used, without 

the sanction of Rohm and Haas, for dirt biking by adolescents. 
As a result of this activity, contaminated dust generated by 
the force of the bike wheels exposes the riders to chemicals in 
the soil via inhalation and ingestion of dust. In addition, 
the riders will be exposed to vapors diffusing from the surface 
of the landfill.

The exposure to the bike riders has been evaluated by 
subdividing the landfill into three sections, and evaluating 
exposures to the bikers while riding in two of these sections. 
The northern perimeter section is the areas of the landfill 
north of River Road and south of Hog Run Creek which was not 
modeled because it is believed no dirt bike riding takes place 
in this section.

The southern section of the landfill contains the BTSTP 
waste. As mentioned in the preceding sections, in December 
1986, contaminated soil and wastes were excavated from the 
BTSTP area and disposed in this section of the landfill. The 
waste was covered with 1-2 ft. of dredge spoils. The covered 
waste was estimated to extend over an area approximately 200 ft 
by 200 ft. The BTSTP waste has been characterized through 
investigations conducted between 1983 and 1985 as reported in 
the 'Waste Investigation and Removal Plan' (BCM 1985). Results 
from the analysis of samples B-1, B-2, B-3, surface and 
subsurface waste samples, and, 6 grab and composite samples of 
Rohm and Haas oil additive, enzyme filter cake, and black 
trickling filter waste were used for this analysis. While 
evaluating exposures from dirt bike riding on the BTSTP waste, 
it was assumed that the dredge spoils cover was eroded to the 
extent that the waste was completely exposed.



B.

[Ib/VMT] (1)
(365)

where:

S

C-15

The third section of the landfill evaluated in this 
assessment extends between River Road and the BTSTP waste. 
This section of the landfill has a cover consisting of 1-2 ft. 
of dredge spoils which is partly to mostly vegetated. The 
analysis of six samples of the dredge spoils showed trace 
amounts of polynuclear aromatic hydrocarbons (see Appendix A). 
The samples used for this analysis are numbered; 95692-95693 
and 96048-96051.

The following sections illustrate the methodology adopted 
in determining dust and vapor concentrations at the landfill. 
In developing exposure levels, the highest concentrations 
detected in each section of the landfill were used. The dust 
concentrations developed are applicable to both sections, while 
vapor concentrations were determined only for. the BTSTP waste.

001745

s = percent silt content, 17 percent
k = particle size multiplier, 1.0

= mean vehicle speed, mph
W = mean vehicle weight, ton

(W)0-7 (w)0-5 (365 - p) 
(4) (365)E = k(5.9)isj_ (S) __

(12) (30) (3)

Development of Dust Concentration
Field investigations have shown that dust emissions as a 

result of vehicular traffic depend on several parameters such 
as, average wind speed, average vehicle weight, average number 
of wheels per vehicle, and road surface texture and moisture. 
The following empirical.expression was derived to estimate the 
quantity of particulate emissions from an unpaved road 
subjected to vehicular traffic (USEPA 1985). The emission rate 
(E) is expressed in pounds per vehicle mile traveled (VMT)



w = mean number of wheels per vehicle

Substituting these values in equation

Ib/VMT

=0.16 Ib/VMT

,3= 1.05 mg/m'

C—16 001746

The
For

The respirable particulate (<10 p in diameter) 
concentration is a factor of 0.36 (USEPA 1985) less than the

p = number of days with 2 0.01 inches of 
precipitation per year.

C = 0.16 Ib/VMT X 453.6 q/lb x 90 VMT/(3600 s x 3 h) g/m3 
4.3mx61mx2.2 m/s

The analysis was based on 3 adolescents simultaneously 
riding within an area of 200 ft x 200 ft (area covered by BTSTP 
waste). Exposure concentrations were developed by estimating 
the dust generated by the three riders for a travel distance of 
90 miles (30 miles per rider) in a single day. For a day's 
ride, assuming the dust is generated uniformly over the riding 
area, the concentration of dust to which the riders will be 
exposed is estimated using the box model approach elaborated in 
the preceding Section D. Substituting the appropriate 
parameter values in equation (6) in Section D gives:

The mean vehicle speed (S) was assumed to be 10 mph. 
weight of a dirt bike ranges between 75 and 300 pounds, 
this analysis, a mean vehicle weight of 300 pounds was used 
(includes the weight of the rider). Emissions corresponding to 
annual average conditions was estimated by setting p=117 in the 
equation (NOAA 1984). 
(1) gives:

E = 5.9xl7xl0x (0.15)0-7 ^0.5 (365-117) 
12 30 ( 3 ) (4) (365)
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The second step involves the calculation of 
Several authors have solved second-order 

differential equations to simulate the transport of vapors 
through soil. The analytical solutions to these equations 
generally differ due to the initial, as well as boundary

3 total suspended particulate concentration of 1.05 mg/m .
Hence, the respirable particulate concentration is estimated to 

■ be 0.38 mg/m^. The concentration estimates are based on an 
average bike speed of 10 mph. . However, bike riders frequently 
accelerate and decelerate rapidly thereby increasing the dust 
generation rate. To account for these instantaneous dust 
releases, a factor of 2 was multiplied into the concentration 
estimates increasing the calculated respirable particulate 
levels to 0.75 mg/m^.

Estimation of Chemical Vapor Concentration in Air 
The previous section considered chemical loss from 

particulates released as a result of bike riding. Chemicals 
would also be released as vapor through the slow process of 
vapor diffusion via the pore spaces in soil. Chemical vapor in 
the pore spaces diffuses through the soil as a result of the 
concentration gradient that exists between the uncontaminated 
ambient air and the chemical in the pore spaces. For a soil 
column with an initial uniform vertical chemical distribution, 
the top layers of soil are rapidly depleted of volatile 
chemicals by the process of volatilization and diffusion, 
forming an uncontaminated zone at the top as shown in figure 
4. With the passage of time the uncontaminated zone increases 
and the contaminated zone decreases. Hence, the instantaneous 
emission rate which is proportional to the depth of the 
contaminated zone rapidly decreases with time.

The first step in the analysis is to estimate 
concentrations in the soil pore spaces. The procedure 
elaborated in Section C.l of the preceding chapter was adopted 
for this purpose, 
an emission rate.
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The porosity is constant in both time and space.

Adsorption is reversible.

(2)Q = 2 Ds
/iraT

2where:

)
s
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Diffusion in air is the rate controlling step, with 
all other partitioning occurring instantly.

Using these assumptions, the following analytical solution 
for transport through soil with diffusion controlling was 
developed (Hwang et al. 1986):

The chemicals are uniformly distributed through the 
soil column.

Ca

Q
C.

No transport of chemical by water movement occurs, 
and the air-filled porosity essentially equals the 
total porosity.

conditions that are applied to the equation. These conditions 
are designated according to the specific situation being 
modeled, i.e., the nature and distribution of waste at the site 
of interest, and the variation in source concentrations with 
time. The following assumptions were employed for deriving the 
vapor flux due to diffusion through the contaminated soil.

= average vapor flux rate, g/m s
= concentration of chemical in the vapor 

phase, g/m^ soil air 
soil diffusitivity, m /s (=2 air diffusitivity, m /s



a =

3
3

To
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n
T

= density of soil, g/cm'
= distribution coefficient, cm’’/g

H = Henry's Law constant, dimensionless

Ds
(n + p(l-n)Kd/H)

P
•'d

Q represents the average flux rate per unit area of 
contaminated soil over the duration of emission, T. 
estimate the total average emission rate (E) in grams per 
second, the flux rate defined in.equation (2) must be 
multiplied by the area of soil contaminated.

In this case, the area is defined by the 200 ft square 
area within which the bikers ride. The duration of exposure, 
T, was assumed to occur over a period of 6 years. The vapor 
concentration was then calculated using equation (2) and the 
box model described earlier. The results of the analysis are 
presented in table 3.

= soil porosity, 0.3 
= exposure interval, s



TABLE 3

Chemical
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Vapor Concentration to which Dirt Bikers May be 
Exposed When Riding on BTSTP Wastes

Benzene
1,2-Dichloroethylene 
2,4-Dimethylphenol 
Ethylacrylate 
Ethylbenzene 
Formaldehyde 
Isobutyl alcohol 
Isoproyl alcohol 
Methylene chloride 
Phenol 
Toluene
Trichloroethylene
Bis(2-ethylhexyl)phthalate

Highest Soil 
Cone.
(mg/kg)

7.50E-01 
9.00E-02 
1.60E+03 
3.70E+00 
2.00E-02 
1.53E+01 
1.20E+02 
1.30E+00 
l.OOE-01 
6.03E+02 
8.00E-01 
l.OOE-02 
2.80E+02

3.04E-04
1.34E-04
7.27E-03
2.65E-06
3.49E-03

6.71E-05
4.53E-03
1.58E-04
4.65E-06
1.40E-07

Cone, in air 
(2 m side) 
<mg/m3)



VAPOR INHALATION DURING SHOWERINGIII.
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The air exchange rate for the shower stall was 
neglected in the calculations. For the short 
duration (15-20 minutes) of the shower, the 
concentration dilution through air exchange in the 
absence of forced ventilation will not be significant.

Introduction
Chemicals from the Rohm and Haas landfill migrate via the 

ground water and the Hog Run Creek to the Delaware River. 
Residents could potentially be exposed to vapor from showering 
with contaminated water from the river. Inhalation of VOCs 
during showering is an important exposure pathway since the 
elevated temperture of water, the confining nature of the 
stall, and the increased surficial area created by atomizing 
water in a shower results in the build-up of VOCs in the 
stall. The model described here was used to estimate exposures 
via inhalation of the volatile organics in a shower.

It was assumed that droplets fall to the shower floor 
without impinging on the individual showering. The 
assumption would tend to overestimate exposures since 
chemical emissions from atomized water are greater 
than emissions from water flowing down an individual.

Development of Mass Transfer Coefficients
The estimation of the VOC release rate during showering is 

based on volatilization from a water droplet in free fall from 
the shower head to the ground surface. The shower model is an 
adaptation of earlier modeling of shower room exposures (ICF 

Other models (NUS 1987) incorporating similar concepts 
are also available in the literature.

The approach adopted herein incorporates the following 
simplifying assumptions:



L

(1)

where.
H s

RT s

gas phase mass transfer coefficient, cm/hrkg =
ki = liquid phase mass transfer coefficient, cm/hr.

C-23
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The calculated chemical concentration in air should 
not exceed the equilibrium concentration as estimated 
using Henry's Law.

RT)-1 
Hkg

Kl = overall mass transfer coefficient, cm/hr
Henry's law constant, atm m3/mol
2.4 X 10“2 atm m^/mol (gaS constant of 8.2 
X 10”5 atm m3/mol K times absolute 
temperature of 293K}

Kl = (i_ + 
kl

The two-film gas-liquid mass transfer theory is applied to 
a droplet of initial VOC concentration C^. Contaminants are 
released from the droplet through a process of molecular 
diffusion in the water and air phases. The resistance to 
transport in each phase is commonly expressed by mass-transfer 
coefficients in each phase. The overall mass-transfer 
coefficient (K-) for each VOC is calculated by the following Xj 
equation:

-3).For the highly volatile chemicals (H > 1 x 10 
mass-transfer is limited by resistance in the liquid phase. 
Several chemicals have intermediate volatilities (10 < H <
10~^), for which transport may be limited by both liquid and 
gas phase resistances. Transfer of chemicals with H < 10 
are generally limited by transfer in the liquid phase.

Typical values for k^ (20 cm/hr), and kg (3000 cm/hr), 
measured for CO2 and H2O, respectively, may be used to 
estimate these parameters for other compounds according to the 
equations (Liss and Slater 1974):



)0.5 (2)

(3)

« molecular weight.where. MW

(4)
TsP

where, s

s=

- C) (5)

dt
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kj (VOC) = ki(COo)( 44 
MWvoc

Although the above relationships were developed for 
air-liquid rather than air-droplet interfaces, they would 
provide reasonable estimates of the required mass transfer 
coefficients.

The overall mass transfer coefficient, may be 
adjusted to the shower water temperature by using the following 
semi-empirical equation (O'Connor and Dobbins 1977):

(Kl>Ts = (Kl)t (Tus)“0.5

C. Determination of Stall Air Concentrations 
Volatilization from a droplet is a first order process, which 
is described in terms of a concentration gradient or driving 
force between the relatively higher concentration of 
contaminant in the liquid phase and the lower concentration in 
the air phase. The following equation is used to estimate the 
depletion of chemical in a droplet after time, t:

calibration water temperature of K 
shower water temperature, K 
water viscosity at T, cp 
shower water viscosity, cp.

- dCs

T 
^S

»^S =

kg (VOC) = kq(H90)( 18 
MWvoc

)0..5



whose integral is

(6)

where. s

c s

a s

mean shower droplet diameter, cmd s

shower droplet drop time, s.t

(7)N

where. M

Q

C-25 001755

shower droplet chemical concentration after 
time t, mg/m^

concentration of chemical at the air-liquid 
interface, mg/m^

= total contaminant loss, mg

Therefore, the average VOC concentration in the shower 
stall air (C ) for the duration of the shower is estimated by: a

flow rate of shower, m^/s

= Qtcod -

3 tap water chemical concentration, mg/m

%<=s -K-t/600d e L

- i n

specific interfacial area, 6/d cm

In solving the differential equation it was conservatively 
assximed that the concentration of chemical at the interface, C, 
is negligible in comparison with .

The total loss of contaminant by volatilization from 
droplets with an initial concentration to a final 
concentration is obtained by using equation (6) and s 
performing a mass balance:

% -



(8)Ca =

Ca =where.
Vs -

tabulated below.

Data Input

Table 4 presents the results of the modeling.

C-26 001756

Volume of water 
Stall volume Diameter of droplet 
Time of freefall

300 L 
1500 L 
0.05 cm 
1 sec

M
Vs
air concentration, mg/m^
shower stall air volume, m^

The values of variables used as input to the model are 
The values were selected from a range of 

values that appear in the literature (ICF 1986). The values 
are generally conservative, and would likely overestimate 
exposures from showering.



Vapor

Chemical

2.09E-08

5.64E-060.0003

1.33E-090.00005

3.48E-070.0005

1.30E-080.0007
1.96E-09

1.09E-09

Note:

001757
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Max Water Cone ug/1
0.0638 0.0032 0.0019 0.0021 0.0004 0.0007 0.0011 0.0048 0.006 0.0023 0.000047 0.0125 0.0012 0.0156 0.0005 0.0096

0.0004 0.000162 0.0008 0.0002 0.00004 0.0008 0.0001

0.0000030.0000040.00011 0.000133

0.0062 0.0029 0.0006 0.0004

Air Concentration (mg/m3)
4.51E-05 1.51E-04 7.72E-05 8.24E-05 1.72E-05 2.61E-05 4.97E-05 2.16E-04 2.56E-04 l.OOE-04 1.71E-06 5.60E-04 4.78E-05 6.18E-04 2.63E-*05 4.05E-04

3.30E-06 3.56E-08 1.57E-08

1.40E-055.93E-062.91E-054.17E-094.58E-10

Aldrin DNCP Lethane Lindane (ganma-BHC)

TABLE 4 
Concentrations to which Residents may 

be Exposed when Showering

Acetone Benzene Chlorobenzene Chloroform1.1- Dichloroethane1.2- Dichloroethane1.1- Dichloroethene Trans-1,2-dichloroethene Ethylbenzene Methylene Chloride Tetrachloroethylene 
Toluene1.1.1- Trichloroethane Trichloroethylene Vinyl Chloride xylene

2-Chlorophenol 4-chloro-2-Methylphenyl 
p-Cresol o-Cresol 2,4-Dimethylphenol 4-Nitrophenol Pentachlorophenol Phenol

Acenaphthene bis(2-Chloroethyl)Ether bis(2-EthylhexyL) Phthalate 4-Chloroaniline4-Chlorophenyl Phenyl Ether Chrysene1.2- Dichlorobenzene1.3- Dichlorobenzene1.4- Dichlorobenzene Dimethyl Phthalate di-n-Butylphthalate di-n-Octyl Phthalate FluorantheneFluorene Napthalene

! the appropriate 
were not available.

Air concentrations were not detennined for all 
chemicals detected in water since physical-chemical properties --
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DETAILED DESCRIPTION OF STEPS 3,4,5 AND 6 OF 
PUBLIC HEALTH RISK ASSESSMENT METHODOLOGY
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EVALUATION OF TOXICITY DATA 
(STEP 3)

Toxicity evaluation — the assessment of the potential for 
a chemical to produce health injury or disease — involves 
evaluation of the potential type(s) of toxicity associated with 
particular levels and routes of exposure, and the amount and 
types of information available on the chemical. Where a 
chemical has been extensively used and tested, toxicologists 
can be relatively secure in their predictions of the chemical’s 
potential to cause harm. For many chemicals, however, toxicity 
data are more limited and hazard evaluations performed using 
such data must contain the caveat that further experiments may 
significantly change the assessment.

Data on the toxicity of a chemical may come from several 
sources. Human data have provided the most convincing evidence 
about the toxic properties of agents such as cigarette smoke 
and asbestos. Since adequate human data are limited, much of 
the data on the toxic effects of chemicals comes from 
experiments with laboratory animals. Because of the obvious 
fact that animals are different than humans, certain 
adjustments must be made in applying data derived from 
experiments with animals to human exposures.

A change in the route of exposure may also change the type 
of toxic reaction. Unless there is information to the 
contrary, risk assessors generally assume that the toxicity of 
the chemical will be independent of the route of exposure. 
When a person is exposed (or expected to be exposed) to the 
same chemical by several routes of exposure (e.g., by 
inhalation and ingestion), the total hazard is assumed to be 
the sum of the risks by each route of exposure.

Toxicity evaluations for the chemicals identified at the 
Bristol Landfill have been prepared by ENVIRON and are 
presented in Appendix F.
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DEVELOPMENT OF ADIs (FOR NONCARCINOGENS) 
AND UCRS (FOR CARCINOGENS) 
(DOSE-RESPONSE EVALUATION) 

(STEP 4)

For any given chemical and route of exposure, the severity 
and frequency of the effect (i.e., the response) generally 
increase with increasing level of exposure (i.e., the dose). 
The type of adverse effect may also change with dose. For 
example, anesthetic gases may produce no detectable effect at 
low doses, produce headaches or lethargy at higher doses, 
induce sleep at still higher doses, and cause death at even 
higher doses. To the extent that the dose-response'^ ■ 
relationship is not well defined, uncertainty about the 
estimated risk will exist.

For purposes of risk assessment, chemicals are usually 
divided into two categories, carcinogens and noncarcinogens. 
Somewhat different methods are used for estimating the risk of 
exposure to each of these types of chemicals.

Noncarcinogenic toxic effects include such diverse 
responses as skin irritation, damage to specific organs (e.g., 
kidney, heart, or nervous system), and birth defects. 
Noncarcinogenic effects are generally thought not to occur 
until some minimum (threshold) level of exposure is reached. 
In contrast to noncarcinogens, carcinogens are assumed for 
conservative regulatory purposes to pose a finite risk at all 
finite exposure levels. The "no-threshold" hypothesis for 
carcinogens is based on some current theories about the 
carcinogenic process and has been adopted by federal agencies 
as a prudent practice to protect public health. For many 
carcinogens it is equally plausible that thresholds do exist. 
For this document, however, we have used the no-threshold 
assumption in estimating risk for chemicals that may be 
carcinogens.



001762D-3

multistage model, 
lifetime risk pec 
estimate of risk, 
actual potency of 

Nonearcinogenic risks are estimated by use of a somewhat 
different procedure than carcinogenic risks. Since non- 
carcinogenic effects are thought to have a threshold dose below 
which the effect will not occur, one attempts to identify the 
threshold dose by determining the no-observed-effect level 
(NOEL) from observations of exposed people or experimental 
animals. In some cases, all examined exposures produce an 
effect, and a lowest-observed-effeet level (LOEL) provides the 
best available data for estimating the threshold. NOELs and 
LOELS are divided by safety factors to obtain an acceptable 
daily intake (ADI) that is used as a basis for risk 
characterization. Safety factors adjust for limitations in the 
data and for imprecision in extrapolating from laboratory 
animals to humans.

Carcinogens may also cause other types of toxic effects, 
but, since the carcinogenic effects are usually predicted to 
occur at relatively lower doses, risk assessments for the 
noncarcinogenic effects of carcinogens are generally performed 
only when the exposure levels that produce both types of 
effects are comparable or when there is a very high level of 
exposure to a carcinogen. Risk assessment of the 
noncarcinogenic effects of carcinogens may also be performed in 
the interest of conservatism.

Scientists have developed several mathematical models to 
estimate, by extrapolation, low-dose carcinogenic risks from 
observed high-dose risks typically found in experimental animal 
studies. The result of applying these models to 
carcinogenicity data is an estimate of the upper limit on 
lifetime risk per unit of dose (unit cancer risk or UCR). The 
mathematical model used by EPA (and by ENVIRON in this risk 
assessment) for extrapolating carcinogenic response from high 
doses to low doses to generate a UCR is the linearized

This model estimates the upper limit on 
unit of dose and provides a "conservative" 
i.e., the model is likely to overestimate the 
a carcinogen.
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Dose-response evaluations for the chronic effects of 
chemicals identified at the Bristol Landfill are summarized in 
Appendix F. Where available ADIs and UCRs published in EPA's 
Superfund Public Health Evaluation Manual were applied directly 
in this analysis. In the remaining cases ENVIRON reviewed the 
available toxicology literature and developed chronic ADIs and 
UCRs following the procedures normally used by EPA.

Because subchronic exposure rather than chronic, lifetime 
exposure was the concern for one of the receptor populations 
modeled, outside contractors at the BTSTP site, subchronic ADIs 
were applied to determine the potential risks to this group. 
Where available, subchronic ADIs published by EPA in it 
Superfund Public Health Evaluation Manual were applied directly 
in the BTSTP outside contractor scenario. For the remaining 
chemicals identified in the waste to which such workers could 
be exposed, subchronic ADIs were developed on the basis of 
American Conference of Governmental Industrial Hygienists 
(ACGIH) Threshold Limit Values (TLVs). For the chemical 
identified in waste on which neither a Superfund subchronic ADI 
nor an ACGIH-TLV was available (i.e., 2,4-dimethylphenol) a 
subchronic ADI was developed by the application of a safety 
(uncertainty) factor to the highest identified subchronic NOEL 
obtained in experimental animal studies.
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EVALUATION OF POTENTIAL HUMAN EXPOSURE 
(STEP 5)

General Considerations in Assessing Potential Exposure 
Exposure assessments are designed to determine the degree- 

of contact a person has (or in the future may be likely to 
have) with a toxic chemical. Several factors will affect the 
extent of exposure, including the duration of the exposure, the 
route(s) of exposure, the amount of chemical absorbed into the 
body by each route, and the characteristics of the population 
receiving the exposure

The duration of the exposure designates the period of time 
over which the person is exposed. An acute exposure generally 
involves a brief contact with the chemical, usually for less 
than a day. An exposure is considered chronic when it covers 
at least a substantial portion of the person's lifetime. 
Exposures of intermediate duration are sometimes called 
subchronic.

Subchronic or chronic exposures may be intermiftent or 
continuous. For the purposes of risk assessment, intermittent 
exposures to carcinogens are averaged over the total period of 
potential exposure (e.g., over a lifetime). This exposure is 
termed the lifetime average daily dose, LADD. ENVIRON has 
followed this standard practice of deriving an LADD for 
carcinogens. For evaluation of nonearcinogenic effects, 
ENVIRON has calculated maximum daily doses (MDD) (based on the 
maximum concentration of a contaminant in each medium under 
consideration). It should be noted that in this assessment all 
daily doses were based on the maximum concentrations detected 
or modeled in the media of concern. Therefore, the doses 
derived (LADDs and MDDs) represent upper bound estimates of 
exposure.

An individual may be exposed to a chemical under a variety 
of conditions (e.g., at work, at home, or during recreational 
activities away from home). Each of these exposures will
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Estimation of Human Doses Which 
Would Result from Exposure Scenarios

probably be of different duration and intensity; therefore, 
each is usually modeled separately. Furthermore, each of these 
exposures may be by one or several routes of exposure, usually 
ingestion, inhalation, and dermal contact.

Two aspects of the exposed population need to be • 
considered in an exposure assessment: demographics and 
activity. The composition of the population will determine 
certain physiological parameters that affect exposure. For 
example, the body weight and breathing rate of an adult male, 
adult female, and child differ. The type of people in the 
exposed population may also determine their activities and may, 
therefore, affect their extent of exposure. Children, for 
example, are more likely to play in or eat dirt than are adults.

In this risk assessment, a number of exposure scenarios 
have been developed which model situations in which an 
individual may be exposed to contaminants from the site, 
scenarios are described in greater detail in Appendix G.

Dose is the amount of a substance taken into the body per 
unit of body weight per unit of time. The usual expression of 
dose is mg contaminant/kg body weight/day. The method for 
calculating dose depends on the route of exposure. For 
example, to calculate dose from ingestion of a water 
contaminant, it is necessary to know the concentration of the 
substance in water, the volume of water consumed each day, the 
fraction of the substance present in water that is absorbed 
through the walls of the gastrointestinal tract, and the weight 
of the person consuming the water. For substances that are 
inhaled or that pass through the skin, different factors (e.g., 
breathing rates, skin penetration rates, etc.) determine dose. 
Different measures of dose are required for carcinogens and 
noncarcinogens, as described below.
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Specific methodologies for calculating the LADDs 
resulting from various exposure scenarios are presented in 
Appendix 6.

Doses of Noncarcinoqens (Route-Specific) 
Noncarcinogenic effects are assumed to have a 

threshold below which no adverse effect is observed. 
Consequently, in order to assess potential risk from

( c mq/l)(2 1/day)(1)(365 days/yr x 70 yr/life) 
(365 days/yr x 70 yr/life)(70 kg)

(Concentration)(Average daily)(Gastrointestinal)(Contact/) 
( in water )( consumption )( absorption )(lifetime) 

(Days per lifetime)(Adult male body weight)
LADD =

Doses of Carcinogens (Route-Specific)
Carcinogens are treated for this document as if they 

have no threshold for their effect. The probability of 
developing cancer is dependent on the amount of exposure, 
i.e., the probability of developing cancer increases with 
increasing dose. While this suggests that any exposure to 
a carcinogen poses some risk of cancer, the probability at 
sufficiently low doses may be so small that for all 
practical purposes no risk exists.

Observations of carcinogenic effects in humans and in 
laboratory experiments show that cancer usually takes a 
long time to develop,.usually a large portion of a 
lifetime, especially if the exposure levels are low. The 
methods that have been developed to estimate carcinogenic 
risk involve averaging the exposure over the lifetime of 
the animal or person. Thus, the exposure of concern is 
the lifetime average daily dose (LADD) of a particular 
carcinogen.

For example, one would calculate the LADD of a 
carcinogen which would result from an adult male ingesting 
contaminated water daily over a lifetime as follows:



mg/kg/day
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The specific methodologies for calculating the HDDs 
resulting from various routes of exposure as defined in 
the risk assessment exposure scenarios are presented in 
Appendix 6.

= (c mq/l)(2 l/day)(l) 
{TQ kg)

exposure to a noncarcinogen, the appropriate dose measure 
is the average daily dose (ADD). This dose measure 
differs from the LADD used to assess carcinogenic risks, 

. in that exposures are not averaged over a lifetime. In 
this assessment, however, to conservatively estimate 
potential risk, maximum concentrations in the media of 
concern were applied in dose estimations. Therefore the 
doses estimated represent maximum daily doses (MDDs). For 
example one would calculate the MDD which would result 
from an adult male ingesting water contaminated with a 
specific noncarcinogen as follows:

( Maximum )(Concentration)(Average daily)(Gastrointestinal) 
MDD = ( in water )( consxunption )( absorption ) 

(Adult body weight)
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The numerical estimation of risk for chemicals of concern 
is accomplished by different procedures for carcinogens and 
noncarcinogens, as described below:

NUMERICAL ESTIMATES OF RISK FOR CHEMICALS OF CONCERN 
(STEP 6)

Specific methodologies for calculating numerical estimates 
of risk, for carcinogens, resulting from the various scenarios 
are presented in Appendix 6.

Numerical Estimates of Risk for Carcinogens
Upper-bound, lifetime cancer risk, under the conditions 

assumed in each exposure scenario, are calculated by 
multiplying the lifetime average daily dose (LADD) by the 
cancer risk (UCR). The LADD is derived by multiplication of 
the lifetime average daily intake of a carcinogen by the 
detected concentration in the medium of concern. For example, 
in order to calculate a risk for ingestion of contaminated 
soil, the following procedure was undertaken:

Numerical Estimates of Risk for Noncarcinogens
Numerical upper-boxmd estimates of risk for noncarcinogens 

are derived in this assessment by calculating the ratio of the 
maximum daily dose (MDD) to the acceptable daily intake (ADI): 
MDD/ADI. The maximum daily dose is derived by multiplication 
of the estimated average hxmnan intake of a noncarcinogen by the 
maximum concentration in the medium of concern.

For example, in order to calculate the MDD/ADI ratio for 
ingestion of contaminated soil, the following procedure was 
used:

= (concentration of carcinogen)(estimated daily intake 
( in mg/kg soil )(in kg soil/kg bw/day )

=[(LADD, in mg/kg/day)] x [(UCR, in (mg/kg/day)“l)]



MDD (mg/kg/day) =

C.

it
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Specific methodologies for calculating MDD/ADI ratios for. 
noncarcinogens, resulting from the various scenarios are 
presented in appendix 6.

Total Risks (of Carcinogens and Noncarcinogens)
To assess total risk from exposure to a specific chemical 

as defined in an exposure scenario, it is necessary to add the 
route-specific risks of the chemicals (as obtained above) to 
obtain the total risk from exposure to the chemical. For 
example, if a dirt-biker rode in an area where he breathed . 
contaminated air and ingested contaminated soil and water, the 
risks that would result from each relevant route of exposure to 
each contaminated medium (air, soil, water) would first be. 
calculated, and then the route-specific risks would be summed 
to obtain total risk of exposure to the contaminant.

MDD = (mg/kg/day)
ADI (mg/kg/day)

The numerical estimates of risk calculated by these 
procedures must be interpreted carefully. For carcinogens, 
must be remembered that these are based on upper-bound risk 
estimates (UCRs). Even if the estimated risks were known to be 
accurate,, they represent probabilities, not certainties. Thus, 
a five-in-one million risk (5 x 10“®) does not guarantee that 
five people in a population of one million will get cancer. 
For noncarcinogens, the ADI is estimated so that the 
probability of adverse effects is highly unlikely if the ADI is 
not exceeded. In this assessment the risks associated with 
exposure to noncarcinogens were conservatively estimated on the 
basis of the maximum daily lose (MDD), while the ADIs used in 
these risk estimates are intended to apply to long-term 
exposure to relatively low levels of the chemical. Since 
higher concentrations of the chemical might be tolerated for

(Max. Cone, of noncarcinogen)(Average Daily intake) 
( in mg/kg soil )(in kg soil/kg bw/day)
Risk =
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short periods of time, the ADIs tend to overestimate the actual 
potential for adverse effects for shorter durations of 
exposure. Moreover, some of the ADIs were estimated from very 
limited data, e.g., acute exposures or studies in which the 
only abnormal effect observed was a decreased rate of weight 
gain. Since additional safety factors were used to compensate 
for limited data, this would also tend to overestimate the 
potential risk.
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Estimates of Decmal Contact with Soil by Children and 
Adults

The following discussion reviews the available data upon 
which to estimate human exposure to soil. It also documents 
the basis for the assxunptions about soil exposure applied in 
the current assessment. Section A describes the basis of 
estimates of dermal contact and Section B describes the basis 
of ingestion estimates for children and adults.

Amount of Skin Exposed to Soil. The amount of skin 
exposed to soil is* an estimate based on the expected activities 
and types of clothing worn during the defined exposure period. 
For this assessment, the fraction of exposed skin was estimated 
from assumptions about various activities by the potentially 
exposed population.

Dermal exposure to contaminants in soil may occur when the 
skin comes into contact with contaminated soil. Three factors 
must be taken into account: 1) the skin surface area exposed 
to the soil; 2) the amount of soil deposited on the skin; and 
3} the extent to which chemicals adsorbed to soil are 
subsequently absorbed through the skin.

Estimates of the amount of skin exposed to soil are based 
on weather conditions and the type of activities that are 
assumed to be performed by the potentially exposed population 
(i.e., "receptors"). The estimated amount of soil deposited on 
the skin is derived from a review of published studies in which 
soil deposited on children's hands was measured directly and 
from a review of risk assessments that included estimates of 
soil/dust deposition. The evaluation of the literature is 
presented below. i

The third factor to be taken into accoiuit in evaluating 
dermal contact of contaminants in soil is a compound's 
availability for dermal absorption through the skin.
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The children ranged in age from 9 
I

A deposition level of 1 mg soil/cm'
was estimated for indoor exposure. This was based on a

During the various potential exposure activities it is 
assumed that adults and teenagers get dirt on their face, neck, 
and arms to just above the elbows (i.e., wearing a 
short-sleeved shirt). In addition, children are assumed to get 
dirt on their legs up to the knees (i.e., wearing short pants).

The specific amounts of skin surface area which correspond 
to the above assumptions are summarized in tables E-1 and E-2.

Soil Deposition Levels. Estimates of the amount of soil 
deposited on the skin are derived from deposition levels 
reported in the -literature and modifications based upon 
expected activities during the potential exposure period, 
authors have published their estimates of the amount of soil 
deposited on the skin, especially the hands of children. Many 
of these studies were done in conjunction with studies of lead 
exposure of children. Estimations of soil deposition levels 
have been based on correlations between lead levels on skin and 
lead levels in dust.

Sayre et al. (1974) investigated house and hand dust as a 
potential source of childhood lead exposure. Lead levels from 
hands were compared to levels on windowsills or an area of the 
floor. A deposition level of 0.13 mg soil/cm was estimated 
from the levels detected in this study for children with an 
indoor exposure. This estimate was based on a median of 20 
pg of lead measured from hand specimens, an assumption by the 
author that dust samples are 0.1 to 0.2 percent lead by weight, 
and the use of 100 cm^ as the surface area sampled (a sample 
calculation is illustrated in figure E-1).

Vostal et al. (1974) evaluated the amount of 
lead-containing dust on children's hands after rubbing them 
with moistened towels, 
months to 6 years old.



Exposed Body Area Older child* Younger child*Adult Male Adult Female Teenager*

9000 700016000 15000Total surface area 18000
a 3240 25205760 5400Lower limbs (36%) 6480

Upper Limbs (18%)^ 12602700 162028803240
Hands {4%)« 360 280600720 640

a 252032405760 54006480
810 63013501620 1440

ICRP 1984Source:

Face and neck are assumed to be half of surface area of head and neck.
*Teenager - fifteen-year-old as an average of twelve to eighteen year old.
Older child - nine-year-old as an average of six to twelve years old.
Younger child - four-year-old as an average of two to six years old.

W I bJ

Torso (36%) 
Head and Neck (9%)®’**

o o 
)«*

4^

TABLE E-1 Body Surface Areas (cm^)

Surface area percentages sum to more than 100% because of rounding, 
b



Body areas exposedReceptor by Age Group

m I 
■fa*

o o

Adult male (19-70 years) 
Adult female (19-77 years) 
Teenager (12-18 years) 
Older child (6-12 years) 
Younger child (2-6 years)

Face, neck, 2/3 upper limbs)
Face. neck. 2/3 upper limbs)
Face, neck, 2/3 upper limbs)
Face, neck, 2/3 upper limbs, 1/2 lower limbs)
Face, neck, 2/3 upper limbs, 1/2 lower limbs)

2970
2640
2475 
3105 
2415

a

TABLE E-2 Estimated Amount of Skin Exposed to Soil for Various Potential Exposure Activities

Skin surface area (cmZ)a

a ICRP 1984.



X pg

X = 13,333 pg = 13.3 rag

a Based on data from Sayre et al. 1974.
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Araount of lead measured from hand specimens: 20 pg 
Dust samples by weight: 0.1 to 0.2% lead 
Surface area of hands:

0.15% = 100%
20 pg

■FIGURE E-1 
Sample Calculation for 

Derivation of Soil Deposition Levels^

13.3 mg = 0.13 mg/cm^
2100 cm"^

100 cm^
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measurement of 140 pg lead on children's hands (surface area 
of 100 cm^), and an assumption that house dirt is 0.1 to 0.2 
percent lead by weight.

Lepow et al. (1974, 1975) collected dirt samples from 
children's hands, using an adhesive label, while investigating 
potential sources of lead exposure for urban children. The ten 
children sampled ranged in age from 2 to 6 years old, with a 
mean age of 52 months (4.3 years). The mean weight of hand 2 dirt samples was 11 mg from a hand surface area of 21.5 cm 
to yield a deposition level for children from outdoor exposure 2 of 0.51 mg soil/cm .

Samples of dust and dirt collected on children's school 
playgrounds were compared with lead levels on the children's 
hands by Reels et al. (1980). The samples from 11-year old 
children's hands were collected by a hand-rinsing technique 
using dilute nitric acid. Boys were found to have higher lead 
levels than girls. Deposition levels were estimated from this 
study based on a correlation of lead levels on hands and lead 
levels in playgroxind dirt, and assuming a surface area 
measurement of 100 cm^. The deposition levels estimated are 
0.8 and 1.7 mg/cm^ for girls and boys, respectively.

Hawley (1985) estimated deposition levels for children and 
adults for both indoor and outdoor exposure. Table E-3 
presents his estimated deposition rates and their bases.

Table E-4 presents a summary of soil deposition levels 
reported in the literature. The recommendation for the value 
to be used in this assessment for the amount of soil deposited 
on the skin was chosen after an evaluation of the methods usAd 
for measurement and estimation in each study discussed 
previously. The methodology used by Reels et al. (1980), 
considered the most effective method, is based entirely on 
outdoor levels for children with a high activity level (playing 
on a playground); therefore his methodology is considered too 
high to represent normal activities. The deposition level
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CommentsSource of ExposureAge Group

Based on Lepow et al. (1974, 1975)0.51Outdoors

0.056Indoors

3.5OutdoorsAdult

1.8Indoors - High DustAdult

0.056Indoors - Normal DustAdult

Source: Hawley 1985

n I

2.5 year old child and 6 year old child
2.5 year old child and 6 year old child

o 
o 

k

■M
(JO

on household surfaces

Deposition Level (mg soil/cm^)

Based on the density.of house dust = 0.7 g/cm^ and a layer of dust 50 urn 
in depth..

TABLE E-3 Deposition Levels by Age Group and Source of Exposure Estimated by Hawley (1985)

Based on the assumption of an average level of dust on household surfaces being 560 mg/m^.

Based on the assumption of an average 
level of dust being 560 mg/m^.
Based on the density of soil particles being greater than that of house dust (1.5 g/cm^ versus 0.7 g/cm'^).



CommentsSettingAge GroupReference

0.13IndoorsChildrenSayre et al. (1974)
1.0Indoors9 months - 6 yearsVostal et al. (1974)
0.5Outdoors2-6 years. Lepow et al. (1974, 1975)

1.7Outdoors11 years (boys)Roels et al. (1980)
0.8Outdoors11 years (girls)

0.51Outdoors2.5 and 6 yearsHawley (1985)
0.056Indoors2.5 and 6 years
3.5OutdoorsAdults '
1.8Indoors - HighAdults

Based on average dust levels in households.0.056Indoors - NormalAdults

n
c

CO

o 
o

TABLE E-4 Summary of Soil Deposition Levels from the Published Literature

Deposition Level (mg soil/cm^)

Estimated by the author from dirt samples from hands 
and sampled surface areas.
Derived from measurements of lead on hands and 
playground dirt.
Derived from, measurements of lead on hands and 
playground dirt.
Based on Lepow et al. (1974, 1975)
Based on average dust levels in households.
Based on greater soil density of outdoor soil.
Based on the density of high dust levels.

Derived from measurements of lead on hands and 
indoor surfaces.
Derived from measurements of lead on hands and 
indoor surfaces.
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determined by Lepow et al. (1974, 1975) is considered to be the 
best basis for estimating soil deposition levels for daily 
activities.

Dermal Absorption Factors. Dermal absorption of 
contaminants from soil depends on the adsorption of the 
contaminant to soil, the degree of desorption and skin contact, 
and the ability of the contaminant to penetrate the skin and 
enter the bloodstream. Dermal absorption is assumed to be less 
than 100 percent because of the barrier provided by the skin 
and the preferential binding of some chemicals to soil, 
precluding penetration of the skin. Few chemicals have been 
tested for dermal absorption; and almost all measurements of 
dermal absorption have been conducted using chemicals in 
solution rather than bound to soil. Thus, default values are 
required for many chemicals and have been derived for the 
chemicals with no specific information concerning dermal 
absorption from soil.

For organic chemicals, the octanol-water partition 
coefficient (K^^) has been used to estimate the tendency for 
a chemical to be absorbed from soil. Dermal absorption from 
soil is assumed to be one percent of that present in the soil 
on the skin surface for chemicals with a high (log 
greater than four), based on a conservative estimate using 
dermal absorption data by Poiger and Schlatter (1980). A 
dermal absorption of 10 percent is assigned for organic 
chemicals with a log less than four. If further chemical 
specific information is available (i.e., arsenic has a dermal 
absorption of 0.1%) then it is used.

Conclusions. When evaluating the exposure pathway of 
dermal contact with soil, three factors must be evaluated: 1) 
the surface area of skin potentially exposed to soil; 2) the 
soil deposition levels onto the skin surface; and 3) the 
fraction of each chemical absorbed through the skin.
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It should be noted that it was necessary to adjust the 
values of these factors based on site-specific considerations. 
For example, the amount of skin exposed to soil was adjusted in 
consideration of weather data (e.g., an increased number of 
days with lower temperatures when more clothing would be worn) 
or personal habits (e.g., potential receptors do not play 
outside). The range of values noted for soil deposition levels 
(0.056 to 3.5 mg soil/cm ) could cause an estimate of 
exposure via this pathway to vary by a factor of sixty-three. 
These values could also be adjusted for a specific site based 
on soil type (i.e., if the soil was very fine one could assume 
a lower deposition level) and activity patterns (i.e., if the 
activity stirred up an increased level of dust, one could 
assume a higher deposition level). In addition, as results of 
further testing of chemicals become available, information on 
dermal absorption of specific chemicals should be used in place 
of the default assumptions.

Estimates of Soil Ingestion Rates by Children and Adults 
Exposure to contaminants in soil may occur from direct 

ingestion of soil. Three factors must be taken into account: 
1) the rate of soil ingestion (mg/day); 2) the period of time 
over which soil is ingested at the previously mentioned rate; 
and 3) the gastrointestinal absorption efficiency of the 
contaminant from the ingested soil. The amount of soil 
ingested per day has been estimated by various researchers 
through measurements of soil or lead found on hands and through 
assumptions about how much of that soil is subsequently 
ingested. This information has been published in the 
scientific literature and is sximmarized below. The estimates 
of the amount of soil ingested per day are for a day when 
exposure from ingestion is likely. The duration of potential 
exsosure, defined as the number of days a given level of soil 
ingestion is expected to occur, must also be estimated.
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day with 5 to 50 mg of soil per sweet, 
al.

transfer to a sticky sweet after playing outdoors, 
estimated that 1 to 3 year old children ate 2 to 20 sweets per 

Based on this. Day et 
(1975) estimated an ingestion level of 10 to 1000 mg 

soil/day, with a "best guess" of 100 mg soil/day.

Gastrointestinal absorption is reported as the fraction of a 
chemical present in ingested soil that is subsequently taken up 
by the body.

Each of these three factors are discussed below, and the 
values of each of the factors used in this report are 
identified and explained. In addition, there is a brief 
discussion of how each factor might be adjusted to account for 
site-specific considerations.

Soil Ingestion Levels. Many authors have published their 
estimates of soil ingestion by children and adults. These 
estimates are based primarily on information about the amount 
of soil people get on their hands and assumptions about how 
often people put their hands in their mouths (mouthing 
behavior), but some empirical data on soil ingestion rates have 
recently been published as well.

Lepow et al. (1974, 1975) measured the amount of dirt that 
was removed from a child's hand using an adhesive label. The 
authors also observed the frequency of mouthing behavior of 
both hands and nonfood objects by children. The children that 
were studied ranged in age from 2 to 6 years of age, with a 
mean age of 52 months (4.3 years). The authors measured an 
average of 11 mg of soil on the hands and estimated that 
children place their hands in their mouths 10 times per day. 
Based on these observations, Lepow et al. (1975) estimated that 
100 mg soil/day was the average amount of soil ingested per day 
by children. Lepow et al. (1975) also estimated an upper limit 
of 250 mg soil/day.

Day et al. (1975) estimated the number of sweets a child 
would eat per day and the amount of soil that a child would

The authors
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Duggan and Williams (1977) summarized soil ingestion 
estimates for children by various investigators including Day 
et al. (1975) and Lepow et al. (1974) and estimated the amount 
of street dust that urban children ingest daily. They measured 
the amount of soil retained on the inside of the forefinger and 
thumb (mean of 2 mg of soil per finger) and assumed a child 
aged 2 to 6 years would suck their finger or thumb 10 times per 
day. Based on this, Duggan and Williams (1977) calculated that 
an average of 20 mg soil/day would be ingested by children. 
After evaluation of other published estimates, including a 
level of 1/30 grams per day (Bryce-Smith 1974), the authors 
estimated an average soil ingestion level of 50 mg soil/day.

In the National Academy of Sciences Monograph, "Lead in 
the Human Environment", a soil ingestion value of 20 mg/day was 
suggested for adults (NRC 1980). No basis for this number was 
given.

In the U.S. EPA's Air Quality Criteria for Lead (USEPA 
1984a), the authors estimated a soil ingestion value of 100 mg 
soil/day for children and 20 mg soil/day for adults. These 
numbers were further subdivided into estimates for children of 
60 mg soil/day derived from household dust (with 10 mg of that 
being brought home by working parents) and 40 mg soil/day from 
street dust. For an adult, the division was 10 mg soil/day 
from ingestion of household dust and 10 mg soil/day from 
occupationally ingested dust. In addition, Kercher and 
Anspaugh (1984) suggest that adults ingest 10 mg soil/day based 
on their estimates of exposure to radionuclides in the 
environment. The bases for these numbers are not presented in 
either document.

John Schaum, of the U.S. EPA, in a risk analysis of 
TCDD-contaminated soil (USEPA 1984b), suggested a reasonable 
soil ingestion level of 100 mg/day for a normal child based on 
the work of Lepow et al. (1975) and 5000 mg soil/day for a 
child with pica (consumption of nonfood items) based on his
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personal communication with Dr. Julian Chisolm. He did not 
estimate ingestion rates for adults because of the lack of data 
on adult soil ingestion and the assumption that adult soil 
ingestion is probably negligible.

Kimbrough et al. (1984) also estimated the amount of soil 
ingested by age group for an assessment of TCDD-contaminated 
soil. These rates are presented in table E-5. [In a personal 
conversation. Dr. Kimbrough indicated that these levels are 
high and the amount of soil ingested by toddlers is 
approximately 100 mg soil/day rather than 1 to 10 grams, and 
the amount ingested by adults is negligible.(Kimbrough, 1986). 
No indication was made if these data were to be published.] 

Weather data and frequency of exposure were taken into 
account in estimates of outdoor soil and indoor dust ingestion 
rates by Hawley (1985). The author was evaluating a 
contaminated area assxuned to be in a region with a winter 
season during which temperatures and' frozen ground could limit 
exposure to soil. [These estimates of outdoor exposure could 
be different than exposures expected to occur on this site.] 
He based his estimates of ingestion rates for a young child 
(2.5 years old) on Lepow et al.’s (1975) maximum soil ingestion 
rate of 250 mg/day. He also estimated ingestion rates for a 
six-year-old child and an adult, based on assumptions about the 
amount of soil or dust that would collect on hands and then be 
ingested. These estimates are presented in table E-6.

La Goy (1986) has evaluated the available literature on 
estimated soil ingestion rates for use in risk assessments, 
derived reasonable estimates of soil ingestion for children. 
In addition, upper confidence limits were calculated to ensure 
that risk estimates did not underestimate risk. These 
estimates are presented in table E-7.

The only empirical data on soil ingestion rates has 
recently been published by Binder et al. (1986). Soil 
ingestion by children 1 to 3 years old was measured using



Age Group Level

Kimbrough et al. 1984Source:
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Soil Ingestion Rates 
(mg soil/day)

0
1000

10000
1000
100

0 to 9 months
9 to 18 months
1.5 to 3.5 years
3.5 to 5 years 
Over 5 years

TABLE E-5 
Soil Ingestion Rates 

Estimated by Kimbrough et al. (1984)



Age

250 5/7 6/12 902.5

7/7 6/1250 25

100 7/7 5/12 50
165

6 7/7 5/12 2150

3 7/7 12/12 3
24

Adult 5/12480 2/7 57

12/365110 3.62

0.56 7/7 12/12 0.56

61.18

Source: Hawley 1985
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. Outdoors
May-Oct.

Outdoors 
May-Sept.

Outdoors 
May-Sept.

Indoors 
May-Oct.

Exposure
Duration

Indoors 
- attic

Exposure 
(mg/day)

Fraction 
of week

Fraction 
of year

Annual Average 
Intake (mg/day)

TABLE E-6 
Summary of Soil Ingestion Rates 

Estimated by Hawley (1985)

Indoors
All year

TOTAL

Indoors 
Nov.-Apr.

TOTAL

Indoors
- living area 
all year____
TOTAL



Age

a

b

c
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0 to 1 years
1 to 6 years
6 to 11 years
Over 11 years

10
15
30
70

Worst Case^ 
(mg/day)

250 
500 
250 
100

Most 
Probable 

Case 
(mg/day)

50
100
50 50C

Average 
Weighta 
(kg)

TABLE E-7 
Soil Ingestion Rates 

Estimated by La Goy (1986)

USEPA 1985b. Development of statistical distributions or 
ranges of standard factors used in exposure assessments.
PB85-242667. Washington, D.C.: Office of Health and 
Environmental Assessment. August.
This does not include individuals who exhibit habitual pica. For them, the upper value presented in (USEPA 1984b) 
of 5,000 mg/day would be more appropriate.
A value of 20 mg/day is probably a more reasonable estimate 
of soil ingestion rates for adults who do not exhibit 
frequent hand—to—mouth activity (e.g., most nonsmokers) and 
do not regularly engage in outdoor activities.
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Estimates of Soil Ingestion Rates. Because of 
deficiencies in the currently available techniques for 
measuring soil ingestion, we believe that the best estimates of 
soil ingestion by children and adults can be made by the

method previously employed to measure soil ingestion by 
ruminants. Three trace elements, silicon, aluminum, and 
titanium, which are present at high concentrations in soil and 
are not absorbed by humans, were measured in soil and in stool 
samples from children. The concentrations in the soil and the 
stool samples were compared to estimate daily soil ingestion. 
Table E-8 presents the arithmetic mean of soil ingestion for 
each element and the arithmetic mean estimate based on the 
minimum of the three estimates for each child. As can be seen, 
the estimates for soil ingestion based on aluminum and silicon 
are an order of magnitude lower than the estimate based on 
titanium. The authors noted that they could not explain this 
difference.

The authors noted that to determine which of these 
estimates best represents the amount of soil a child ingests, 
it must be known which element is the best tracer. Desirable 

■ features of a good tracer include greater soil concentrations 
than those of other ingested substances, poor absorption from 
the gastrointestinal tract, and the availability of well 
developed laboratory measurement techniques. This information 
is not known for these elements (Binder et al. 1986). The 
techniques provided by these investigators offer another option 
for estimating the soil ingestion rates of children. As the 
authors acknowledge, however, before these estimates can be 
accepted as true values of soil ingestion, a better 
understanding of the metabolism of the elements is needed and 
the validity of the other assumptions used must be established.

A summary of the soil ingestion studies and estimates 
reviewed above.are presented in table E-9.



Estimation Method

a
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Arithmetic mean estimate based on the minimum of the three 
estimates for each child.

Arithmetic Mean 
(mg/day)

181
184

1834
108

TABLE E-8 
Estimated Daily Soil Ingestion for Children (1 to 3 years old) 

Estimated by Binder et al. 1986

Aluminum 
Silicon 
Titanium
Minimum^



CommentsReference Age

1004.3 years(inean)Lepow et al. (1974, 1975)

Based on ingestion of soil on sweets.1001-3 yearsDay et al. (1975)
502-6 yearsOuggan and Williams (1977)

20 Basis not stated.AdultNRC (1980)
USEPA (1984a)

10 Basis not stated.Kercher and Anspaugh (1984) Adult
USEPA (1984a)

PersonalKimbrough et al. (1984)

Hawley (1985)

Worst-case estimatesLa Goy (1986)

Binder et al. (1986)

Children Children - pica

Based on estimated ingestion of outdoor soil and indoor dust.

Based on measurements of three trace elements on soil and stool samples.

0-9 months 9-18 months1.5- 3.5 years3.5- 5 years Over 5 years

0-1 years1-6 years6-11 years over 11 years
0-1 years 1-6 years 6-11 years over 11 years

1-3 years-Aluminum -Sil icon -Titanium -Minimum

. Ingestion Rate (mg soil/day)

0 .1000100001000100

1005000

1811841834108

250500250100

10020

1652461

5010050 50*

Basis not stated.Basis not stated.

Based on study of lead exposure, communication with Dr. Kimbrough indicates these are probably overestimates by at least one order of magnitude.

Most probable case estimates.*A value of 20 mg/day is probably a more reasonable estimate of soil ingestion rates for adults who do not exhibit frequent mouthing behavior or outdoor activities.

TABLE E-9 Summary of Soil Ingestion Rates Estimates Reported in the Literature

2.5 years 6 years Adult

Children Adult

O O
-Q

w 1
KO

Based on measurements of soil on forefinger and thumb and mouthing behavior.

Based on Lepow et al. 1975.Based on personal communication with Dr. Julian Chisolm.

Based on measurements of soil on hands and mouthing behavior.
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= SAh X %Ins X Soil/Area x FreqSIR

where,

SIR

SAh

Soil/Area

Freq
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=0.04 SAb

= Total body surface area (cm^)
■ percent of hands inserted into mouth
= amount of soil deposited per

SAb
%Ins

Table E-10 presents 
groups

indirect estimation techniques described above. These require 
estimating the amount of soil deposited on the hand, the hand 
surface area that is put into a person's mouth, and the 
frequency of mouthing.

The amount of soil deposited on the hands of playing 
children has been estimated to be 0.13 to 1.8 mg/cm (see 
Soil Deposition Levels in the section Estimates of Dermal 
Contact with Soil by Children and Adults).

The soil ingestion rate can be estimated with the 
following equation:

the values used for specific age 
and the calculated soil ingestion rates.

Table E-11 presents the daily soil ingestion rate 
estimates developed for use in this report. Table E-12 
presents the rate estimates for soil ingestion for occupational 
exposure. The values that were estimated in this report (see 
table E-11) correlate with values found in the literature, and 
were rounded to correspond to literature values. The estimate

soil ingestion rate (mg soil/day) 
= surface area of both hands (cm^)

surface area of a hand (mg/cm^)
= frequency of mouthing (i.e., number 

of times soiled hands placed into 
the mouth per day)



-J %InsAge Group

180.55 118000 720Adult Male (18-70 years)
160.5 116000 640 5Adult Female (18-77 years)

600 0.5 1 155Teenager (12-18 years) 15000
2.5 76.51.79000 360 5Older Child (6-12 years)
5 1191.7Younger child (2-6 years) 7000 280 5

681.7 54000 160 5Infant (0-2 years)

o 
o

From ICRP, 1984.See Section on Dermal Contact with Soil

Soil Ingestion Rates (mg soil/day)

-xj CO 
ro

a b

TABLE E-10 Values for Soil Ingestion Estimates and Soil Ingestion Rates

n I to »-•

(cm2)a Soil/Area (mg/cm^)*’ Freq (day-')



Receptor by Age Group
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Adult male or female (18-70 year male, 18-77 year female)
Teenager (12-18 year male or female)
Older child (6-12 year male or female)
Small child - pica (2-6 year male or female)
Small child - nonpica (2-6 year male or female)

Ingestion Ra 
(mg soil/day)

20
20

100
1000
100

TABLE E-11 ■ 
Estimated Daily Soil Ingestion Rates for Residents.



Receptor by Age Group
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Adult male (18-70 year old)
Adult female (18-77 year old)
Teenager (12-18 year old male or female) 
Older child (6-12 year old male or female) 
Small child (2-6 year old male or female)

Daily Soil 
Ingestion 
Rate 
(mg soil/day)

10
10
10
50
50

TABLE E-12 
Estimated Daily Soil Ingestion Rates 

for Occupational Exposure Group

^Occupational exposure group would include children attending school as well as BTSTP contractors.
J^Based on the assumption that half of ingested soil occurs at 
work.



Duration of Exposure.

sxUjtract

001795E-24

assumed to ingest 10 mg of 
assumed to ingest 50 mg of

for pica was chosen after communication with Dr. Kimbrough of 
the Centers for Disease Control (Kimbrough 1986). The estimate 
for occupational exposure was chosen based on the only 
published information specific for that rate (USEPA 1984a).

Soil ingestion estimates are also made for occupationally 
exposed individuals, including school as an occupation. These 
calculations are based on the assumption that half of a 
receptors exposure to ingested soil occurs during the workday. 
Accordingly, an occupationally exposed adult or teenager is 

soil each workday, while a child is 
soil each day at school.

The estimates of the amount of soil 
ingested per day apply to days when exposure from ingestion is 
likely to occur. These must be modified according to the 
likely number of exposure days per year. One method is to 
assume the worst-case, in which exposure occurs every day. 
Another method is to use information such as weather data to 
determine the nximber of potential exposure days (i.e., 
the number of days when the soil is frozen, days of 
precipitation, etc.). In this assessment, exposure for normal 
activities was assumed to occur everyday, while occupational 
exposures were adjusted based on potential exposure (e.g., 5 
days a week, 40 weeks a year for school-children and 5 days a 
week, for 2 weeks for the BTSTP contractors).
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F-

Dimethyl phthalate' 
Ethylbenzene 
Fluoride 
Iron 
Isobutanol 
Lead 
Lindane 
Manganese 
Mercury, inorganic 
Methylene Chloride 
Nickel 
Nitrate 
Pentachiorophenol 
Phenol 
Selenium 
Silver 
Tetrachloroethylene 
Toluene 
Tricholoroethane (1,1,1-) 
Vinyl Chloride 
Xylene, m- 
Xylene, o- 
Xylenes, mixed 
Zinc

o 
o
00 
o 
o

67-64-1 
309-00-2 
7440-39-2 
71-43-2 
7440-41-7 
108-68-1 
117-81-7 
7440-43-9
56- 23-5 
108-90-7

16065-83-1 
18540-28-9 
7440-50-8 
95-48-7 
1319-77-3
57- 12-5 
50-29-3 
84-74-2 
95-50-1 
541-73-1
106- 46-7 
75-34-3
107- 06-2 
75-35-4 
120-83-2

131-11-3 
100-41-4 
7782-41-4 
7439-89-6 
78-83-1 
7439-92-1 
58-89-9 
7439-96-5
7439- 97-6 
75-09-2 
12054-48-7 
14797-55-8 
87-86-5 
108-95-2 
7782-49-2
7440- 22-4 
127-18-4 
108-88-3
.71-55-6 
75-01-4 
108-38-3 
95-47-6 
1330-20-7 
7440-66-6

Table F-1 Chemicals for which Chronic ADIs were derived from USEPA'

’unless otherwise specified. ADI derived from Superfund Public Health Evaluation Manual (USEPA 1986)
2uSEPA 1985a
^USEPA 1980
^USEPA 1985b
^by analogy to Dichloroethane (1,1-)

Acetone 
Aldrin 
Barium 
Benzene^ 
Beryllium Bis(2-ch1oroisopropy1)ether3 
Bis(2-ethy1hexy1)phtha1ate 
Cadmium 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Chromium III 
Chromium VI 
Copper 
Cresol (0-) 
Cresols 
Cyanides. NOS 
DDT 
Dibutyl phthalate 
Di chlorobenzene (1.2-)^ 
Dichlorobenzene (1.3-)^ 
Dichlorobenzene (1.4-)^ 
Dichloroethane (1.1-) 
Dichlorethane (1.2-)^ 
Dichloroethylene (1.1-) 
Dichlorophenol (2.4-)

TT-UC., <



'USEPA 1986=Superfund Public Health Evaluation Manual

F-2

309-00-2 
7440-38-2 
56-55-3 
205-99-28 
191-24-2 
205-82-3 
207-08-9 
50-32-8 
71-43-2 
7440-41-7 
111-44-4 
117-81-7

7440-43-9 
56-23-5 
67-66-3 
18540-29-9 
218-01-9 
50-29-3 
107-06-2 
75-35-4 
193-39-5 
58-89-9 
75-09-2 
12054-48-7 
127-18-4 
79-01-6 
75-01-4

o o 
>-* 
co o

■

Cadmium
Carbon Tetrachloride
Chloroform
Chromium VI
Chrysene
DDT
Dichloroethane (1,2-)
Dichloroethylene (1,1-) 
lndeno(1,2.3)perylene2 
L i nd.ane
Methylene chloride 
Nickel
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride

^USEPA (1984) considers all carcinogenic PAH chemicals to be equal in potency to 
Ben2(a)pyreiie. Therefore, the UCR for Benz(a)pyrene is used for all PAH chemicals.

Table F-2 Chemicals for which UCRs were derived from USEPA (1986)*

Aldrin 
Arsenic 
Benz(a)anthracere^ 
Benzo(b)f luroanthene' 
Benzo(ghiIperylene^ 
Benzo(j)f1uoranthene^ 
Benzo(k)f1uoranthene^ 
Benz(a)pyrene 
Benzene
Beryl!ium 
Bis(2-chloroethyl)ether 
Bis(2-ethylhexyl)phthalate



■ Table F-3
Chemicals for ‘(hich Chronic ADIs were derived from LD5QS*

F-;

23436-19-3
618- 45-1 
140-66-9 
120-12-7 
103-83-3
98- 84-0
99- 62-7 
112-26-5 
507-70-0 
75-65-0 
2426-08-6 
142-96-1
111- 92-2 
617-94-7 
544-25-2 
106-51-4 
117-84-0 
608-27-5 
1470-94-6 
137-18-8
619- 04-5 
103-83-3 
526-75-0 
CAS NF
112- 53-8 
60-29-7 
105-37-3 
206-44-0 
102-76-1 
1454-85-9 
57-10-3 
98-54-4 
26952-21-6. 
112-56-1 
918-85-4 
108-32-7 
100-02-7 
15980-15-1 
584-02-1 
85-01-8

O
O

QO o 
ba

ADI obtained by applying a 100.000-fold safety factor to LDgg's were obtained from RTECs (1986).

1-(2-methy1 propoxy)-2-propanol3- (1-Methylethyl)phenol4- (1.1,3,3-Tetramethylbutyl)pheno1 
AnthraceneBenzyl dimethyl amine Benzylmethyl amine(n,n-) Bi s(1-methyl ethyl)benzene( 1,3-) Bis(2-ch1oroethoxy)ethane 
Borneol Butanol(t-) Butoxymethyloxi rane Butylether(n-) Butyl(n-)-l-butanamine Cumyl alcohol Cyc1oheptatriene(1,3,5-) Cyclohexadiene(2,5)-l-4-dione 
Oi-n-octyl phthalate 0ichlorobenzenamine(2,3-) 0 i h yd ro(2,3-)-1H-i nden-5-ol Dimethyl(2,5-)-2,5-cyc1ohexadiene-l,4-dione 
Dimethylbenzoic (3,4-)acid Dimethyl(n,n)benzenemethanamine 
Dimethylphenol(2,3-) Dini trocaprylphenol Dodecanol(1-) Ethyl ether Ethyl propionate Fluoranthene GlycerolHeptadecanol(1-) Hexadecanoic Acid Isobutyl phenol(4-) Isooctanol Lethane 286 Methyl (3-)-l-penten'-3-o1 Methyl(4-)-I,3-dioxo1an-2-one Nitrophenol(4-) Oxathiane(1,4-) Pentanol(3-) Phenanthrene

•Appropriate subchronic or chronic data on which to base an ADI were not identified for these compounds. nnn x.u
LD5Q (ENVIRON 1985).



Table F-4
Chemicals on which No Relevant Toxicity Data were Identified

F-4

o o

54549-72-3 
5353-25-3 
585-34-2 
103-67-3 
74367-07-0 
1907-65-9 
1199-87-7 
54518-04-6 
2050-60-4 
598-02-7 
20195-08-8 
13784-89-9 
20546-18-3 
754-10-9 
19781-13-6 
13154-98-9 
61142-07-2 
4926-90-3 
54751-98-3 
1687-61-2 
CAS NF 
86-73-7 
629-94-7 
30691-59-9 
4541-13-3

6321-14-8 
115-22-0 
765-69-5 
105-41-9 
54518-11-5 
103-67-3 
133-59-5 
72403-16-8 
143-08-0 
595-45-3 
6163-66-2 
628-55-7 
2372-99-8 
10544-50-0 
14744-18-4 
527-35-5 
565-77-5 
598-96-9 
527-54-8 
50598-50-0 
540-84-1 
697-82-5 
2416-94-6 
291-21-4

Hydroxy(3-1-3,5-dimethyl-2-hexanone 
Hydroxy(3-)-3,methyl-2-butanone 
Methyl(2—)—1,3-cyclopentanedione 
Methyl(4-)-2-hexylamine
Methyl(alpha)—3—(1-methylethyl)benzenemethanol 
Methylbenzenemethanami ne(n-) 
Methylbenzene sulfonyl chloride(2-) 
Methylphenoxypyridine(3-) 
Nonanol(1-) 
Octadecane 
0xybis-(2-methyl)-propane(2,2-) 
Oxybis-2-methylpropane(1,1-1 
Pentathiecanel1,3,5,7,9-) 
Sulfur(molecular)
Tetramethyl(2.2,5.5-1-3,4-(2H5H-furandione) 
Tetramethyl(2,3,5,6-1-phenol 
Trimethyl(2,3,4-1-2-pentene
Trimethyl(3,4,4-1-2-pentene 
Trimethyl(3,4,51-phenol
Trimethyl(3,5,5-l-2(5Hl-furanone
Triniethylphenol (2,2,4-1 
Trimethyl phenol(2,3,5-1 
Trimethyl phenol(2,3,6-1 
Trithiane(l,3,5-1

C2> O

1- [4-(1-Hydroxy-l-methylethylIphenyl]-ethananone
2- (9-octadecenyloxyl-ethanol
3- (1,1-DimethylethylIphenol
Benzylmethyl amine
Bis(1-methylethyllbenzamide(n,n-ldi-Cl deriv
Butyl (n-l-4-methylbenzenesulfonamide
Cyclohexyl (n-l-butanamide
Di butoxymethanol
Dibutyl succinate
Diethyl phosphate
Diethylpentylester, phosphoric acid
Oihexylphthlate
Dihydro(4,51-1,5-trimethy1-1H-tetrazaborole
Dimethyl (2,2-l-|iropanami de
Dimethyl(4,71-4-octanol
Dimethyl(trans,1,4-1-cyclooctane
Ethenyl(1-1-3-methylene-cyclopentene
Ethyl(l-(-l-methyl-cyclohexane
Ethyl(l-l-6-methyl-3-piperidinol
Ethyl(2-1-5-methylphenol
Ethyl(3-}-5-methylphenol
Fluorene
Heneicosane(C21H441
Hexyl(l-l-aziridine 
Hexyl oxy.(4-l-l-butanol



Table F-5
Chemicals for which ADIs have been calculated by ENVIRON^

’See toxicity profiles which follow for ADI bases.

F-

54932-78-4 83-32-9111- 44-4 7440-42-8 78-51-3112- 34-5 111-76-2 106-47-8 95-51-2 109-69-2 75-00-3 95-57-8 156-60-5 105-67-9 140-88-5 104-76-7

Ethyl (2-)-4-methylphenol Formaldehyde Hexanol (1-) Hydroxy (2-)-3-methyl-2-cyclopenten-l-one Isopropyl Alcohol Mesityl Oxide Morpholine Naphthalene Oxybisbenzene (1,1-) Propanol (1—) Pyrene Tetraethyldiphosphoric acid Tetrahydrofuran Tri-n-butyl Phosphate Trichloroethylene Triethyl Phosphate

3855-26-3 50-00-0 111-27-3 80-71-1 67-63-0 141-79-7 110-91-8 91-20-3 101-84-8 71-23-9 129-00-0 107-49-3 109-99-9 126-73-8 79-01-6 78-40-0

O O
00 
o

4-(2,2,3,3-Tetramethylbutyl)phenol 
Acenaphthene Bis(2-Ch1oroethyl)ether 
Boron Butoxy-ethanol phosphate (2-) Butoxyethoxyethanol (2,2-) Butyl cellosolve Chloroaniline (4-) Chlorobenzenamine (2-) Chlorobutane (1- ) Chloroethane Chlorophenol (2- ) Dichloroethylen> (trans -1.2) Dimethylphenol (2,4-) Ethyl Acrylate Ethyl (2-)-l-hexanol
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4(2,2,3,3-Tetramethylbutyl)phenol

A.

B.

C.

001807■F-8

Risk
ENVIRON calculated an ADI of 0.0018 mg/kg/day for 

4(2,2,3,3-tetramethylbutyl)phenol by analogy to

Summary
Rohm and Haas supplied ENVIRON with toxicological 

information on octylphenols for use in calculating an ADI for 
4(2,2,3,3-tetramethylbutyl)pheno1. 4(Diisobutyl)phenol is used 
as a chemical intermediate in the manufacture.of products used 
in varnishes, brake and clutch lining, inks, detergents, 
wetting agents and oil emulsifiers. Octylphenols such as 
4(2,2,3,3-tetramethylbutyl)phenol have analogous uses (Dynamac 
Corp. 1982). Subchronic exposure to octylphenols can cause 
severe eye irritation and skin depigmentation in mice and 
guinea pigs (Dynamac Corp. 1982). In addition, reduced weight 
gain, decreased organ weight, and increased concentration of 
thyroxin have been observed in rats subchronically exposed to 
isooctylphenol. An ADI of 0.0018 mg/kg/day was calculated for 
4(2,2,3,3-tetramethylbutyl)phenol based on a subchronic rat 
NOEL.

Data
A subchronic rat dietary study for isooctylphenol was 

critical in the determination of an ADI for 
4(2,2,3,3-tetramethy1buty1)pheno1. Twenty male and twenty 
female rats were fed isooctylphenol for 3 months at 0 
(control), 30, 300, and/or 3000 ppm. Rats fed 300 ppm showed a 
slight delay in weight gain; those fed 3000 ppm showed a great 
delay. The delay in weight gain resulted in lower organ 
weights. Also, an increase in the concentration of thyroxin 
was found in two females. No effects were observed in rats fed 
30 ppm isooctylphenol (Suberg et al. 1982).
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Dynamac Corporation, 
and Haas.

Suberg et al. 
and Haas.

isooctylphenol. The ADI is based on a subchronic rat NOEL of 
1.8 mg/kg/day (30 ppm) for isooctylphenol (Suberg et al. 1982) 
with an applied safety factor of 1000.



Acenaphthene

A.

B.

001809F-IO

Summary
In humans, acenaphthene is reported to be irritating to 

the skin and mucous membranes and may cause vomiting if 
swallowed in large quantities. Little information is available 
concerning the chronic or acute toxicity of acenaphthene in 
laboratory animals. No adequate carcinogenicity studies have 
been conducted, but available data suggest that acenaphthene is 
not carcinogenic. The results of mutagenicity studies of 
acenaphthene using mammalian cells in vitro and strains of S. 
typhimurium have been negative.

The authors of a subchronic study in which rats were given 
oral doses of acenaphthene at 1.0 g/kg body weight reported a 
gain in average liver weight, increased urinary volume, and 
significant increases in the activity of the enzymes alanine 
and aspartate aminotransferase.

An ADI of 0.2 mg/kg/day was calculated from a subchronic 
rat LOEL.

Data
In humans, acenaphthene is reported to be irritating to 

the skin and mucous membranes and may cause vomiting if 
swallowed in large quantities (Sittig 1985). A study was 
reported by Reshetyuk et al. (1970) in which rats were dosed by 
inhalation to an acenaphthene concentration of 12 + 1.5 
mg/m^, four hours a day, six d^yc a week, for five months. 
Toxic effects on the blood, lungs, and glandular constituents 
were reported as well as hyperplasia and metaplasia of the 
bronchial epithelium, although the latter effects may have 
resulted from pneumonia that killed many of the animals. No 
signs of malignancy were reported during the eight month 
post-exposure observation period. The data, however, are 
limited by the fact that pneumonia killed a large number of 
animals during the study. In addition, there were
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methodological flaws including a lack of reported controls and 
an inadequate description of methods.

A subchronic study was conducted (Knobloch et al. 1969) in 
which acenaphthene was administered in daily oral doses to rats 
at 1.0 and 2.0 g/kg body weight for 32 and 40 days, 
respectively. The authors reported that the animals exposed to 
1.0 g/kg body weight showed a gain in average liver weights, 
significant increases in the activity of the enzymes alanine 
and aspartate aminotransferase, and an increase in urinary 
volume. The animals dosed with 2.0 g/kg showed mild 
morphological damage to both the liver and kidney, and mild 
bronchitis and localized inflammation of peribronchial tissue.

Neukomm (1974) reported negative results in a predictive 
test for carcinogenicity based upon neoplastic induction in the 
newt Triturus cristatus. Ten animals were injected 
subcutaneously with an unspecified dose of acenaphthene in the 
tail along the vertebral axis. Tissue samples from the 
injection site were examined at 7 and 14 days for neoplastic 
infiltration in the epidermis and the development of diffuse 
tumors. The author found no evidence of neoplastic induction. 
Other carcinogenicity studies in the literature mentioned 
acenaphthene as a component of a complex mixture of PAHs. No 
firm conclusions can be drawn from these studies concerning the 
relative contribution of acenaphthene to the carcinogenicity of 
the mixture.

Mutagenicity testing of acenaphthene in mammalian cells in 
vitro were negative as were the results in most of the 
Salmonella typhimurium (Ames test) strains. A single 
experiment produced positive findings in one strain of 
S.typhimurium in the presence of rat liver microsomal 
activation, but only at concentrations that were toxic to the 
bacteria (USEPA 1982).

Several studies (USEPA 1982) have been reported that 
examined the effects of acenaphthene in microbial and plant 
cells. Most of the observed nuclear and cytological changes.
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such as an increase in cell size and DNA content, are 
associated with disruption of the spindle mechanism during 
mitosis and the resulting induction of polyploidy. There is no 
known correlation, however, between these effects and the 
biological impact of acenaphthene on mammalian cells (USEPA 
1982).

Risk
No valid carcinogenicity bioassays on acenaphthene were 

located. The U.S. EPA (1982) states that acenaphthene is not 
considered carcinogenic by the oral route and that tests with 
complex mixtures of PAHs suggest no carcinogenic activity. 
They caution, however, that data do not allow firm conclusions 
to be drawn.

The subchronic study by Knobloch et al. (1969) can be used 
to calculate an ADI for acenaphthene. If the acenaphthene dose 
of 1.0 g/kg/day is used to represent a lowest observed effect 
level (LOEL), and a safety factor of 1000 is applied to account 
for intra and interpecies variability, a dose of 0.001 g/kg/day 
results. If another factor of 5 is then applied (to compensate 
for the use of a LOEL instead of a NOEL) it results in an ADI 
of 0.2 mg/kg/day.

Knobloch, K., S. Szendzikowski, and A. Slosarczyk-Zalobna.
1969. The investigations of acute and subacute toxic 
action of acenaphthene and acenaphthylene. Med. Pracy. 
20:210-222. (from a translation and summary in Sedman 
1985.)

Lillard, D.A., and J.J. Powers. 1975. Aqueous odor thresholds 
of organic pollutants in industrial effluents. Nat'l. 
Environ. Res. Center, U.S. Environmental Protection 
Agency, Corvallis, Oregon. EPA 660/4-75-002.
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California Department of Health Services.

Proc. Eur. Soc. for the Study of Drug 
Zurich, Switzerland. June 1973.

(Reported in USEPA 1980.)

Sedman, R. 1985. 
toxicity).

U.S. Environmental Protection Agency (USEPA). 1982. An 
exposure and risk assessment for benzo(a)pyrene and other 
polycyclic aromatic hydrocarbons: Volume III. Anthracene, 
acenaphthene, fluoranthene, fluorene, phenanthrene, and 
pyrene. Final draft report. Office of Water Regulations 
and Standards. Washington, D.C. EPA 68-01-6160 and 
68-01-6017.

Neukomm, S. 1974. The newt test for studying certain 
categories of carcinogenic substances. In Excerpta Medica • 
Int. Congr. Ser. No. 311: Experimental model systems in 
toxicology and their significancein_man^ ed W.A.M. 
Duncan. L 
Toxicology. Medica, Amsterdam.

U.S. Envrionmental Protection Agency (USEPA). 1980. Ambient 
water quality criteria docximent for acenaphthene. Office 
of Water Regulations and Standards. Criteria and 
Standards Division. Washington, D.C. EPA 440/5-80-015.

Sittig, M. 1985. Handbook of toxic and hazardous chemicals 
and carcinogens. 2nd ed. Prak Ridge, N.J.: Noyes 
Publications.

Reshetyuk, A.L., et al. 1970. Toxicological evaluation of 
acenaphthene and acenaphthylene. 
14:46. (Reported in USEPA 1980.)
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Data
Acute inhalation exposure of guinea pigs and rats to 500 

and 250 ppm bis (2-chloroethyl)ether, respectively, caused 
severe eye and nose irritation, respiratory distress, and death 
(Carpenter et al 1949 as reported in ACGIH 1986). Inhalation 
exposure of guinea pigs and rats to 69 ppm bis 
(2-chloroethyl)ether for 93 7-hr exposures over a period of 130 
days produced minimal adverse effects (ACGIH 1986).

In human volunteers, brief periods of inhalation exposure 
to 550 ppm bis (2-chloroethyl)ether were immediately 
intolerable, with severe irritation to the eyes and mucous 

. membranes; 100-260 ppm was irritating but not intolerable and 
35 ppm was detectable but not irritating (Schrenk el at 1933 
ACGIH 1986).

Two strains of male mice developed significant increases 
in the incidence of hepatomas after administration of 100 mg 
bis (2-chloroethyl)ether per kg body weight by stomach 
intubation from days 7 to 28 of age and 3000 mg/kg in their 
diet for the next 80 weeks (IARC,1975). The incidence of 
hepatomas in female mice administered the same regimen was not 
significant.

Weekly subcutaneous injections of 1 mg bis 
(2-chloroethyl)ether dissolved in 0.05 ml paraffin oil to 30 
female mice induced sarcomas at the injection site of 2 of the

Summary
Bis (2-Chloroethyl)ether is carcinogenic in mice. In 

humans, bis (2-chloroethyl)ether is severely irritating to the 
eyes and mucous membranes after acute exposure; chronic 
exposure may produce lung damage. The USEPA's Carcinogen 
Assessment Group (CAG) has developed a unit cancer risk of 1.14 
(mg/kg/day)“^ for bis (2-chloroethyl)ether. An ADI of 1.6 x 
—210 mg/kg/day was calculated for bis (2-chloroethyl)ether 

based on a subchronic inhalation study with guinea pigs.
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mice (lARC 1975). None of the 30 control mice receiving 0.05 
ml of paraffin oil alone developed tumors.

American Conference of Governmental Industrial Hygienists (ACGIH).Documentation of threshold limit values. Sth 
edition, 1986.

International Agency for Research on Cancer (lARC). lARC Monographs on the evaluation of the carcinogenic risk to 
humans. Some aziridines, N—, S—, & 0—mustards and 
selenium. Volume 9, 1975.

Risk
Based on the evidence for carcinogenicity in laboratory 

animals, the USEPA's Carcinogen Assessment Group (CAG) 
calculated a unit cancer risk of 1.14 (mg/kg/day) for 
bis(2-chloroethyl)- ether. An ADI can be calculated based on 
the subchronic inhalation study (Kosyan 1969 as reported in 
ACGIH 1986) in which minimal effects were reported in rats 
exposed to 69 ppm of bis (2-chloroethyl)ether 7 hrs/day for 93 
days, over a 130 day period. This results in an average daily 
dose of 32.4 mg/kg/day. A safety factor of 1000 is then 
applied to account for the use of a subchronic study along with 
a severity factor of 2 (because this is a LOEL producing 
minimal effects), resulting in an ADI of 1.6 x 10
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Boron poisoning in humans causes depression of the 
circulation, persistent vomiting, and diarrhea. Exposure to 
boron has been associated with infertility in men. In animals, 
increased boron concentration in drinking water causes reduced 
body weight, lowered bone calcium concentration, and suppressed 
germinal activity in rats. An ADI of 7.5 x lO”^ mg/kg/day 
was calculated based on a subchronic rat LOEL.

Boron can affect the central nervous system. Boron 
poisoning causes depression of the circulation, persistent 
vomiting, and diarrhea, followed by shock and coma. Studies 
have reported infertility associated with oligospermia and 
decreased libido among men working in factories in which boric 
acid is produced and in communities where boron concentration 
is high in artesian well water (Krasovski! et al. 1976, 
Tarasenko et al. 1972). Although death has been reported due 
to acute ingestion of 15-20 g of boric acid in adults and 5-6 g 
in infants, little information is available as to the toxic 
effects of chronic exposure at low levels in humans.

In the rat, boron at concentrations of 150 mg/L (75 
mg/kg/day) or above in drinking water has resulted in reduced 
body weight, decreased bone calcium concentration, and 
suppression of germinal activity. (Seal and Weeth 1980). 
Blood and plasma parameters suggested altered fat and protein 
metabolism. Magour et al. (1982) reported boron in drinking 
water at 100 ppm for 21 days did not affect rat growth. 
However, Weir and Fisher (1972) reported a 50% reduction in 
growth and food utilization efficiency of rats when feed 
contained 1750 mg/kg of boron. In a subacute toxicity study, 
boron at concentrations of 0, 500, 1000, and 2000 ppm were fed
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Weir, R.J., and R.S. Fisher, 
on borax and boric acid. 
23:351.

1982. interaction
Arch.

Magour, S., P. Schramel, J. Ovcar, and H. Maser. 
Uptake and distribution of boron in rats: 
with ethanol and hexobarbital in the brain. 
Environm. Contain. Toxicol. 11:521-525.

Krasovskii, G.N., S.P. Varashavskaya, and A.I. Borisov.1976. Toxic and gonadotropic effects of cadium and boron 
relative to standards for these substances in drinking 
water. Environ. Health Perspect. 13:69-75.

Dixon, R.L., R.J. Sherins, and I.P. Lee. 1979.
Assessment of environmental factors affecting male 
fertility. Environ. Health Perspect. 30:53-68.

Based on a 70-day (oral) rat study, a 
lowest-observed-effeet level (LOEL) was demonstrated at 75 . 
mg/kg/day (Seal and Weeth 1980). By applying a safety factor 
of 10,000 to adjust for a subchronic animal LOEL, an acceptable 
daily intake (ADI) of 7.5 x 10“^ 
boron.

to male rats for periods of 30 and 60 days. In both 30 and 60 
day feeding studies, male rats receiving 500 ppm failed to 
demonstrate any significant adverse effects. In contrast, male 
rats receiving 1000 and 2000 ppm boron displayed a significant 
loss of germinal elements (Dixon et al. 1979).

1972. Toxicologic studies 
Toxicol. Appl. Pharmacol.

Seal, B.S., and H.J. Weeth. 1980. Effect of boron in drinking 
Water on the male laboratory rat. Bull. Environm. 
Contam. Toxicol. 25:782-789.

Tarasenko, N.Y., A.A. Kasparov, and O.M. Stongina.
The effect of boric acid on the generative function of the 
male organism. Gig. Tr. Prof. Zabol. 16(3 No.ll):3.
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Data
Laham et al (1984) studied the effect of TBOP on the 

peripheral nervous system of rats. TBOP was administered to 
groups of 24 Sprague-Dawley rats (12 of each sex) by gavage 
once a day, 5 days per week for 18 weeks in doses of 0.25 ml/kg 
and 0.50 ml/kg. The control group received 0.50 ml/kg water. 
The rats given 0.25 ml/kg demonstrated myelin sheath 
degeneration, axonal swelling, decreased nerve conduction 
velocity and increased refractory periods.

An oral rat and guinea pig LD 
reported for TBOP (RTECS 1986).

Laham, S., G. Long, K. Schrader and J. Szabo. 1984. Induction 
of electrophysiological and morphological changes in 
Sprague-Dawley rats fed tributoxyethyl phosphate. Journal 
of Applied Toxicology. 4(1):42-48.

Sximmary
2-Butoxyethanol phosphate (or tributoxyethyl phosphate, 

TBOP) is used as a flame retardant in plastics and rubbers and 
as a plasticizer in rubber stoppers and joints,- plasticware and 
acrylonitrile rubbers of the acrylonitrile-butadiene-styrene 
(ABS) type (Laham et al. 1984). Subchronic exposure to TBOP 
has resulted in electrophysical changes and nerve damage in the 
rat (Laham et al. 1984). An ADI of 3.6 x lo"^ mg/kg/day was 
calculated based on a rat subchronic. LOEL.

Risk
The LOEL of 0.18 mg/kg/day (0.25 ml/kg) based on 

electrophysiological changes in the peripheral nervous system 
of rats, with an applied safety factor of 1000 and a m.ndifying 
factor of 5 was used to calculate an ADI of 3.6 x lO”^ 
mg/kg/day for TBOP.
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Registry of Toxic Effects of Chemical Substances (RTECS).
1986. National Institute of Occupational Safety and 
Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH: NIOSH.
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Registry of Toxic Effects of Chemical Substances (RTECS).
1986. National Institute of Occupational Jafety and 
Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH: NIOSH.

Data
Smyth and Carpenter (1949) administered

2,2—butoxyethoxyethanol to rats in their drinking water at 
levels from 0.051 to 1.83 g/kg/day depending on their water 
consumption. Rats given 0.65 g/kg/day demonstrated 
histopathologic injury to the liver, kidneys, testes and spleen 
and those given 0.094 g/kg/day showed a reduction in appetite. 
No effects were seen at the 0.051 g/kg/day dose level (Rowe and 
Wolf 1982).

An oral, rat LD

Summary 
2,2-Butoxyethoxyethanol has low acute oral and inhalation 

toxicity. Repeated doses administered to rats have resulted in 
reduction in appetite, as well as injury to the liver, kidney, 
testes, and spleen. It is moderately irritating to the eyes 
and causes reversible corneal injury (Rowe and Wolf 1982). An 
ADI of 5.10 X 10"2 
subchronic NOEL.

Rowe, V.K. and M.A. Wolf. 1982. Glycols. In Patty's 
industrial hygiene and toxicology, volume lie, eds G.D. 
Clayton and F.E. Clayton. 3d edition. New York: John Wiley and Sons.

Risk
ENVIRON calculated an ADI of 5.10 x 10“^ mg/kg/day from 

a NOEL of 51 mg/kg/day (Smyth and Carpenter 1949 as reported in 
Rowe and Wolf 1982) with an applied safety factor of 1000.

gg of 6560 mg/kg and an oral, guinea pig 
LDgg of 2000 mg/kg were reported for 2,2-butoxyethoxyethanol 
(RTECS 1986).
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Summary
Butyl cellosolve is used as an industrial solvent and as 

an ingredient in coatings (Dodd et al. 1983). Subchronic oral 
exposure of rats and mice to butyl cellosolve causes decreased 
body weight gain, increased relative liver and kidney weights, 
seminiferous tubule degeneration, testicular atrophy, depressed 
erythrocyte count and death. Repeated inhalation exposure by 
rats, guinea pigs, dogs and humans causes many effects. Rats 
display decreased erythrocyte count, hemoglobin concentration 
and weight gain;. increased reticulocytes, nucleated RBC, and 
relative liver and kidney weights; and hemoglobinuria. Guinea 
pigs demonstrate decreased body weight and increased kidney 
weight and mortality from butyl cellosolve exposure. Signs of 
respiratory and eye irritation, decreased erythrocyte count and 
hemoglobin concentration and increased blood urea are seen in 
dogs. Humans demonstrate irritation of the eyes, nose and 
throat with taste disturbances, headaches and nausea when 
exposed to butyl cellosolve. An ADI of 0.08 mg/kg/day was 
calculated for butyl cellosolve based on an subchronic oral rat 
NOEL.

Data
Groups of rats (5/sex/dosage group) were administered 

butyl cellosolve in their feed daily for 90 days at dose levels 
of 1500, 300, 80 or 20 mg/kg. At 1500 mg/kg the rats displayed 
decreased body weight gain and increased relative liver and 
kidney weights. Increased relative liver weight was also 
observed in the’300 mg/kg dose group. No effects were seen at 
80 or 20 mg/kg. (Union Carbide Corporation 1952 as reported in 
Tyler 1984). In a second study conducted by Union Carbide 
groups of rats (10/sex/dosage group) were given butyl 
cellosolve in their feed daily for 91 to 93 days at levels of 
950, 200, 40 and 8 mg/kg. Decreased body weight gain and 
seminiferous tubule degeneration were observed at the two
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highest dose levels. Increased relative liver and kidney 
weights were seen at the 950 mg/kg level only. No effects were 
seen at 40 or 8 mg/kg (Union Carbide Corporation 1963 as 
reported in Tyler 1984).

Nagano et al (1977, 1979) administered 2000, 1000 or 500 
mg/kg by gavage to groups of 5 male mice, 5 days per week for 5 
weeks. All of the mice given 2000 mg/kg died. One of 5 given 
1000 mg/kg demonstrated testicular atrophy. Depressed 
erythrocyte count was seen at both 1000 and 500 mg/kg (Nagano 
et al 1977, 1979 as reported in Tyler 1984).

Repeated inhalation exposure to butyl cellosolve has been 
studied in humans, rats, mice, guinea pigs and dogs. 
23 rats were exposed for 5 hours per day, 5 days per week to 
concentrations resulting in doses of 135 or 320 mg/kg/day. 
Groups were sacrificed at 1, 3, or 5 weeks of exposure and at 1 
week following exposure. Decreased erythrocyte count and Hb 
concentration and increased recticulocytes were observed in 
both dose groups. The group exposed to 320 mg/kg/day 
experienced recovery during the post exposure period whereas 
the group exposed to 135 mg/kg/day experienced recovery during 
weeks 3 through 5 of exposure (Weiner et al 1943 as reported in 
Tyler 1984). Dodd et al (1983) exposed groups of rats (7 to 8 
per sex per exposure concentration) to butyl cellosolve for 6 
hours/day, 5 days a week for a total of 9 exposures over 11 
days at concentrations equivalent to 245, 86 and 20 mg/kg/day. 
One of the two groups exposed to 245 mg/kg/day was killed at 14 
days post-exposure. Rats exposed to the two highest doses 
demonstrated decreased weight gain, decreased erythrocyte count 
and Hb concentration and increased reticulocytes and nucleated 
red blood cell coxuit. Rats exposed to 245 mg/kg/day 
demonstrated increased liver weight and a substantial recovery 
of erythoid values during 14 day recovery. Additionally, they 
experienced a complete recovery of liver weight. These effects 
were not observed in the 86 mg/kg dose group. No effects were 
observed at the 20 mg/kg level. In a second study conducted by
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Dodd et al. (1983), groups of 32 rats (16/sex/exposure 
concentration) were exposed to 77, 25, or 5 mg/kg butyl 
cellosolve for 6 hours per day, 5 days per week. Groups were 
killed at 5 and 13 weeks of exposure. Effects were noted at 

• the highest dose level only. At that level, female rats showed 
a transient decrease in weight gain and a decrease in 
erythrocyte count at 6 weeks. No effect on erythrocyte count 
was seen at 13 weeks.

Groups of 10 male guinea pigs were exposed by inhalation 
for 7 hours/day, 5 days/week for 6 weeks to doses equivalent to 
250, 125 or 62 mg/kg/day butyl cellosolve. The group exposed 
to 250 mg/kg/day showed increased kidney weight. No effects 
were observed at the other levels (Union Carbide 1952 as 
reported in Tyler 1984). Guinea pigs exposed to concentrations 
resulting in doses of 500 or 375 mg/kg/day following the same 
paradigm displayed increased mortality and decreased body 
weight. Increased kidney weight was observed in the 375 
mg/kg/day dose group.

Two dogs were exposed by inhalation for 5 hours/day for 12 
weeks to doses equivalent to 415 mg/kg/day butyl cellosolve, 
and killed 5 weeks post exposure. Both dogs showed signs of 
respiratory and eye irritation, decreased erythrocyte count and 
Hb concentration and increased blood urea (Weiner et al. 1943 
as reported in Tyler 1984).

Carpenter et al (1956) exposed groups of 3 to 4 human 
subjects via inhalation for two 4-hour periods with a 30 minute 
rest period between exposures to concentrations resulting in 
doses of 200 or 100 mg/kg/day butyl cellosolve . They found 
that both groups experienced nose, throat and eye irritation 
with taste disturbances. Headaches occurred in the 200 
mg/kg/day dose group while nausea was seen in the lower, 100 
mg/kg/day, group (Carpenter et al 1956 as reported in Tyler 
1984) .

Butyl cellosolve appears to be toxic via dermal 
application to rabbit skin. Doses of 1 ml of 100%, 50%, 25% or 
5% butyl cellosolve were applied to groups to 10 rabbits
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Dodd, D.E., VI.n. Snelling, R.R. Maronpot and B.
Ballantyne. 1983. Ethylene glycol monobutyl ether: 
acute, 9-day, and 90-day vapor inhalation studies in 
Fischer 344 rats. Toxicol. Appl. Pharma. 
68:405-414.

Risk
ENVIRON has calculated an ADI of 0.08 mg/kg/day based on a 

oral rat subchronic NOEL of 80 mg/kg/day (Union Carbide 1952 as 
reported in Tyler 1984). A safety factor of 1000 was applied 
to the animal subchronic NOEL.

(5/sex/dosage) under occlusion for 6 hrs./day, 5 days/week for 
total of 9 applications in 11 days. After the final 
application there was a 2 week observation period. Undiluted 
(100%) butyl cellosolve caused decreased body weight gain and 
erythropoietic values in females and hemoglobinuria in both 
males and females. A 50% solution cause hemoglobinuria in 
females only. Both the 100% and 50% solutions caused erythema, 
edema and necrosis at the site of application. Recovery 
occurred at the end of the 2 week observation period in the 
group exposed to undiluted butyl cellosolve. Mild skin 
irritation was observed in the 25% and 5% dose groups (Union 
Carbide Corporation 1980 as reported in Tyler 1984). No 
observable systemic effects were observed in rabbits 
administered 43% butyl cellosolve following a similar 
paradigm. In addition, no effects were seen at 14% or 3% dose 
levels (CMA 1983 as reported in Tyler 1984).

The following oral LD^q values were reported for butyl 
cellulose: 1480 mg/kg (rat), 1230 mg/kg (mouse), 320 mg/kg 
(rabbit), and 1200 mg/kg (guinea pig) (RTECS 1986). In 
addition, human inhalation TC^^q values of 195 ppm/8H and 100 
ppm have been documented for butyl cellosolve
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Registry of Toxic Effects of Chemical Substances (RTECS).1986. National Institute of Occupational Safety and 
Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH; NIOSH.

Tyler, T.R. 1984. Acute and subchronic toxicity of 
ethylene glycol monobutyl ether. Environmental 
Health Perspectives. 57:185-191.
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National Cancer Institute (NCI). 1979. Bioassay of 
p-chloroaniline for possible carcinogenicity. Carcinogenesis Testing Program, r* ‘ _and Prevention. NTIS PB-29-5896.

Summary
The results of a National Cancer Institute bioassay 

provided insufficient evidence to classify 4-chloraniline as 
carcinogen in rats. Human exposure to 4-chloroaniline has been 
associated with methemoglobinemia, which may result in 
hypoxia. An ADI of 7.5 x 10 mg/kg/day was calculated for 
4-chloroaniline based on a rat chronic LOEL.

Risk
From the chronic LOEL of 250 ppm in rats (NCI 1979) and 

applying a safety factor of 200, a calculated ADI of 7.5 x -210 mg/kg/day is recommended.

Data
In a study conducted by the National Cancer Institute (NCI 

1979), 4-chloroaniline was administered for 78 weeks in the 
feed of rats at a concentration of 250 and 500 ppm and in mice 
at 2500 and 5000 ppm (NCI 1979). Mean body weight depression 
was observed in male and female mice and in the high dose 
female rats. Splenic lesions were observed in male rats. 
Although there was some evidence from the study suggesting that 
4-chloroaniline is carcinogenic in rodents, the authors 
concluded that the evidence was insufficient to classify 
4-chloroaniline as a carcinogen.
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Aniline derivatives are nephrotoxic to man and animals. 
The primary effect in humans following acute exposure to 
aniline compounds is the production of methemoglobinemia with 
resulting cyanosis and tissue hypoxia. Chronic exposure of 
humans to anilines may cause anemia, hypoxia, cutaneous 
lesions, and possible bladder and/or splenic tumors. (Rankin et 
al. 1986)

Rankin et al. (1986) investigated the acute nephrotoxic 
potential of aniline and its derivatives in male Fischer 344 
rats. A single intraperitoneal injection of 2-chloroaniline at 
concentrations of 0.4, 1.0, or 1.5 mmol/kg was administered, 
and renal function was monitored at 24 and 48 hours. 
2-Chloroaniline decreased urine volume, elevated the blood urea 
nitrogen concentration, and depressed both basal and 
lactate-stimulated p-aminohippurate (PAH) accximulation by renal 
cortical slices at the 1.0 mmol/kg dose. At the lowest dose, 
the uptake of PAH and tetraethylammonium (TEA) was reduced. 
The authors concluded that chlorine substitution on the phenyl 
ring of aniline enhances nephrotoxic potential, and that 
2—substitution produces the greatest increase.

2-Chloroaniline is nephrotoxic to man and animals.
Exposure to 2-chloroaniline may result in anemia, hypoxia, and 
cyanosis. Studies have shown altered renal function in rats 
after a single intraperitoneal injection of 2-chloroaniline. 
An ADI of 5.1 X 10"2 mg/kg/day was calculated based on a rat 
acute LOEL.
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Based on an acute nephrotoxicity study in rats (Rankin et 
al. 1986), a lowest-observed-effect level (LOEL) was 
demonstrated at 0.4 mmol/kg, which corresponds to 51 rag/kg. 
acceptable daily intake (ADI) level of 0.0051 mg/kg/day was 
calculated after applying a safety factor of 10,000.

Rankin, G.O., D.J. Yang, K. Cressey-Veneziano, S. Casto, 
R.T. Wang, and P.I. Brown. 1986. In vivo and in vitro 
nephrotoxicity of aniline and its monochlorophenyl 
derivatives in the Fischer 344 rat. Toxicology 38:269-283.
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Data
NTP (1986) conducted a rat and mouse bioassay for 

1-chlorobutane. Groups of 50 male and 50 female F344/N rats 
were administered 1-chlorobutane in corn oil by gavage, 5 days 
per week for 103 weeks in doses of 0, 60, or 120 mg/kg/day. 
There was a very low survival rate among the high dose group, 
however, the survival rate of the low dose group was considered 
adequate to continue the study. Thirty-two of fifty males and 
thirty-eight of 50 females given 60 mg/kg/day survived to the 
end of the study. In male rats there was an increase in the 
incidence of cytoplasmic vacuolization of the adrenal cortex. 
Nephropathy was observed in females only at the 60 mg/kg/day 
dose level. Kidney effects were not seen in either the control

Summary 
1-Chlorobutane is used as a solvent, an alkylating agent 

in organic synthesis, a tin stabilizer for vinyl chloride 
synthesis, and as an anthelminthic in veterinary medicine, 
is a weak CNS depressant and has been used as a veterinary 
anesthetic. Exposure to 1-chlorobutane causes skin irritation 
and minimal eye injury in rabbits and is a potential eye, skin, 
lung, and mucous membrane irritant in humans (NTP 1986). 
given 1-chlorobutane orally may develop kidney damage; 
inhalation exposure may lead to death (NTP 1986). Pregnant 
rats given high doses of 1-chlorobutane experienced increased 
embryo toxicity and internal fetal organ hemorrhages (Leonskaya 
1980 as reported in NTP 1986). Additionally, dogs given 
1-chlorobutane as an anthelminthic developed liver lesions (NTP 
1986). 1-Chlorobutane does not appear to be a carcinogen in 
rats or mice (NTP 1986). An ADI of 0.12 mg/kg/day was 
calculated for 1-chlorobutane based on a chronic rat gavage 
LOEL.
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with internal organ hemorrhage., 
doses.

or the high dose group. The NTP study concluded that 
1-chlorobutane does not appear to be carcinogenic in rats at 
these levels.

In the same investigation, 100 male and female mice (50 of 
each sex) were given doses of 0, 500, or 1000 mg/kg/day by 
gavage 5 days per week for 2 years. All of the female mice 
given a 1000 mg/kg/day dose were dead by week 52. 
the high mortality rate, a second study was started 13 months 
after the initial dosings. In this study, male and female mice 
were given a lower dose of 250 mg/kg/day. Male mice in the 
first study demonstrated a dose related decrease in mean body 
weight and survival. There was a significant increase in the 
hximber of combined alveolar/bronchiolar adenomas and carcinomas 
in the females dosed with 500 mg/kg/day. The number of 
adenomas or carcinomas alone was not significant. 
Additionally, females given 500 mg/kg/day demonstrated an 
increased incidence of heptocellular adenomas and carcinomas 
(combined). This increase was not considered to be 
compound-related (NTP 1986). Overall, it was concluded that 
under the conditions of these 2 year gavage studies in rats and 
mice, there was no evidence of carcinogenicity of 
1-chlorobutane.

Poirer et al. 
doses of 1.2, 3.0, or 6.0 g/kg given intraperitoneally (with 
tricaprylin) for 24 days to male and female A/Heston mice did 
not cause a significant increase in lung txjmors (Poirer et al. 
1975 as reported in NTP 1986).

Leonskaya (1980 as reported in NTP 1986) studied the 
embryotoxic and teratogenic effects of 1-chlorobutane. 
of 0, 72, 110, or 733 mg/kg/day were administered by gavage to 
pregnant female Wistar rats during the first 19 days of 
pregnancy. Rats given 733 mg/kg/day demonstrated an increase 
in embryo mortality and an increase in the number of fetuses 

No effects were seen at lower 
Progeny of the females were observed for 30 days after
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birth. No compound related effects were observed (in the 
parameters studied). The progeny were bred within dose groups 
and observed. The second generation of rats given 733 
mg/kg/day showed increased embryo mortality (Leonskaya 1980 as 
reported in NTP 1986)

A single dose of 0.1, 0.2, 0.3, 0.5, 3.0, or 10.0 ml/kg of 
1-chlorobutane was administered to dogs fasted for 12 hours. 
The dogs were watched for up to 4 days and then killed.
1-Chlorobutane was well tolerated by all the animals (Wright 
and Schaffer 1932 as reported in NTP 1986). No visible 
reactions or gross postmortem lesions were seen. At doses 
greater or equal to 0.3 ml/kg the dogs demonstrated microscopic 
liver lesions consisting of cloudy swelling and congestion with 
deposits of bilirubin. Some animals developed fatty 
infiltration of the liver which may be attributable to 
1-chlorobutane exposure (Wright and Schaffer 1932 as reproted 
in NTP 1986).

1-Chlorobutane produces primary skin irritation when 
applied dermally to New Zealand albino rabbits at doses greater 
than 20 ml/kg (as reported in NTP 1986). Rabbits administered 
0.5 ml developed a small area of corneal necrosis (NTP 1986). 
Two of six rats died within 2 weeks when exposed to 8000 ppm 
1-chlorobutane in air for 4 hours (NTP 1986). An oral rat 

of 2.67 g/kg was determined by Smyth et al. (1954) for 
1-chlorobutane (Smyth et al.

Risk
A chronic gavage LOEL of 60 mg/kg/day, based 

nephropathy in female rats (NTP 1986), was used to calculate an 
ADI of 0.12 mg/kg/day. A safety factor of 100 and a modifying 
factor of 5 for a rat LOEL were applied.
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Data
The principal acute effect of chloroethane inhalation 

exposure seen in humans is CNS depression and narcosis. 
Effective narcotic concentrations have been reported to be on 
the order of several tens of thousands ppm after a few 
inhalations. For example, exposure to 13,000 ppm is 
characterized by slight analgesia, 25,000 ppm by lack of 
coordination and exposure to 40,000 ppm by stupor, eye 
irritation and abdominal cramps (Lehmann and Flury 1943 as 
reported in ACGIH 1986). At higher doses monochloroethane can 
lead to severe contractile failure of the heart due to 
potentiation of adrenalens effect on the heart (Irish 1963 as 
reported in ACGIH 1986).

Rapid cooling and perhaps frostbite can follow if large 
amounts of chloroethane are spilled on the skin since it 
evaporates extremely rapidly at room temperature (Irish 1963 as 
reported in ACGIH 1986).

Summary
Chloroethane is a colorless gas which is highly flammable 

and of poor solubility in water (0.57% at 20 C). It is the 
first and smallest in a series of chlorinated ethanes which are 
produced in large quantities and used for production of 
tetraethyl lead and vinyl chloride, as industrial solvents and 
as intermediates in the production of other organochlorine 
compounds. Chloroethane has been used as a refrigerant, 
solvent and alkylating agent. It has also been used as an 
anesthetic, however since it is highly flammable at 
concentrations necessary for anesthesia its use for that 
purpose is obsolete (USEPA 1980).

Inhalation exposure to chloroethane causes CNS depression 
and narcosis in humans; histopathological changes in the liver, 
lungs, and kidney and death in guinea pigs; and increased liver 
weights in male rats. An ADI of 0.434 mg/kg/day was calculated 
based on a rat subchronic inhalation NOEL.
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Risk
An ADI of 0.434 mg/kg/day was calculated for 

chloroethane. This value is based on a subchronic rat 
inhalation NOEL of 434 mg/kg/day (1600 ppm) with an applied 
safety factor of 1000 (Torkelson and Rowe 1981).

Studies of acute inhalation toxicity of chloroethane in 
laboratory animals have indicated a 2 hour LC^q of 57,600 
ppm, with deaths primarily due to CNS depression (Troshina 1964 
as reported in Torkelson and Rowe 1981). Histopathological 
changes in the lungs, liver and kidney have been reported among 
guinea pigs following non-lethal exposures to 9% or 15.3% 
chloroethane vapor for 30 minutes. Exposure to 23-24% 
chloroethane vapor for 5-10 minutes resulted in several deaths 
among guinea pigs (Sayers 1929 as reported in ACGIH 1986). 
Concentrations as high as 10,000 ppm for 6 hrs/day, 5 days/week 
for 2 weeks have no permanent effect on female rats or male 
dogs as indicated by histological and clinical chemical 
evaluation and by organ and body weight measurements. Male 
rats show a slightly increased liver weight following exposures 
to either 4,000 or 10,000 according to the same paradigm (Dow 
Chemical Company, unpublished data as reported in Torkelson and 
Rowe 1981).

There are no studies available pertaining to the chronic 
or reproductive toxicity or the teratogenic or mutagenic 
potential of chloroethane. A National Toxicological Program 
inhalation lifetime bioassay in rats and mice is currently in 
progress in an effort to find evidence on the carcinogenic 
potential of chloroethane. There is currently no available 
evidence that chloroethane is associated with cancer in humans 
or animals.
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Summacy
The toxic effects of 2-chlorophenol in humans are not 

known. Animals exposed to 2-chlorophenol may suffer from 
adverse central nervous system (CNS) effects as well as kidney 
and liver damage. Exposure to high levels may be feto- or 
embryotoxic. An ADI of 0.005 mg/kg/day was calculated for 
2-chlorophenol based on a rat subchronic oral NOEL.

Data
The critical experiment in the determination of the 

toxicity of 2-chlorophenol is a subchronic oral exposure study 
conducted in rats. Groups of 12-20 rats, weaned at 21 days of 
age were given 2-chlorophenol at dose levels of 0, 5, 50 or 500 
ppm in their drinking water continuously for 10 weeks. At 10 
weeks the rats were bred. At the time of birth, percent 
conception, litter size, birth weight, and number of still 
births were examined. At three weeks of age, the hematological 
parameters and body weights of the offspring- were noted. Rats 
exposed to 500 ppm demonstrated increased conception rates and 
reduced litter size. An increased nxunber of stillbirths was 
observed in both the 500 ppm and 50 ppm dose groups (Exon and 
Koller 1982).

The acute toxicity of 2-chlorophenol has been studied more 
throughly. The single dose of- 2-chlorophenol capable of 
killing one-half an experimental population of the arctic blue 
fox was found to be 440 mg/kg. Other effects revealed through 
post-mortem examination included kidney damage, fatty 
degeneration of the liver, and necrosis of the stomach and 
intestinal lining (Bubnov et al. 1969 as reported in USEPA 
1980).

Acute exposure of rats to 2-chlorophenol through the 
subcutaneous, intraperitoneal and oral routes produced the 
following adverse effects: restlessness, an increased rate of 
respiration, motor weakness, tremors and convulsions. In
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an 
(Exon and Koller 1982). 
factor of 1000 for a NOEL.

addition, some of the exposed animals became comatose and died 
(Farquharson et al. 1958 as reported in USEPA 1980). In 
animals fatally poisoned by 2-chlorophenol, kidney and liver 
damage have been observed (Patty 1963 as reported in USEPA . 
1980). Rapid onset of convulsions has also been noted in mice 
following intraperitoneal administration (dose unreported: 
Angel and Rogers 1972 as reported in USEPA 1980).

The capability of 2-chlorophenol to promote tumorigenic 
activity has been demonstrated in a dermal study on mice 
(Boutwell and Bosch 1959 as reported in USEPA 1980). 25 pl
of a 20% solution of 2-chlorophenol was applied to mice twice 
weekly for 15 weeks following an.initial application of 0.3% 
dimethylbenzanthracene (DMBA). In addition, a benzene control 
was applied at the same frequency for a period of 12 weeks. 
The control was also preceded by an initiating dose of DMBA. 
The results indicated that 2-chlorophenol was capable of 
promoting papillomas at a much higher rate than the benzene 
control.

In a second study, the tumorigenic effects of 
2-chlorophenol in dioxane were studied. In this study, DMBA 
was not used as a promoter. Results indicated that treatment 
of mice with 2-chlorophenol in dioxane did produce a greater 
percentage of papillomas than did the benzene control, but 
produced a lesser percentage than treatment with 2-chlorophenol 
in benzene after initiation with DMBA.

Risk
The ADI for 2-chlorophenol of 0.005 mg/kg/day is based on 

subchronic oral NOEL of 5.0 mg/kg/day (50 ppm) for rats
The ADI was calculated using a safety



D. References

1982.

001837F-38

Exon, J.H. and L.D. Koller. 1982. Effects of transplacental 
exposure to chlorinated phenols. Environmental Health Perspectives. 46:137-140.

U.S. Environmental Protection Agency (USEPA). 1980. Ambient 
water quality criteria for 2-chlorophenol. Washington, 
D.C. EPA 440/5-80-034. October.



trans-1,2-Dichloroethylene

A.

B.

001838F-39

The toxic effects 
trans-1,2-dichloroethylene 
(1977 as reported in NRC 1983).

Summary
Animal studies have demonstrated that trans-1,2-dichloro

ethylene causes liver, kidney and lung damage, especially when 
inhaled. Only one study has been reported which deals with the 
toxic effects associated with chronic exposure to this 
compound. In humans, 1,2-dichloroethylene has produced adverse 
central nervous system effects. An ADI of 0.0108 mg/kg/day was 
calculated based on a rat subchronic LOEL.

Data
The critical experiment on the toxicity of 

trans-1,2-dichloroethylene is reported by Freundt et al. (1977 
as reported in NRC 1983) in which rats were exposed to a vapor 
of 200 ppm for 8 hrs/day 5 days/week for 16 weeks. Rats 
developed liver damage (fatty degeneration), and evidence of 
lung damage (pulmonary capillary hyperemia and alveolar system 
distention).

Acute exposure of humans to 1,2-dichloroethylene may 
produce narcosis and irritation of the central nervous system 
(Fairhall 1957 as reported in ACGIH 1980); l,2-dichloroethylene 
has been successfully used as an anesthetic (Harper 1934 as 
reported in Torkelson and Rowe 1981). Repeated narcotic doses 
reportedly cause fatty degeneration of the liver (Carpenter et 
al. 1949 as reported in ACGIH 1980).

An additional study of toxic effects following repeated or 
prc'ionoed exposure to trans-1,2-dichloroethylene was reported 
by Lehman and Flury (1943 as reported in Torkelson and Rowe 
1981) in which cats and rabbits were repeatedly exposed to 
vapor concentration of 0.16 to 0.19 percent in air and showed 
loss of appetite and some respiratory irritation but no 
histopathological changes in lungs, liver or kidneys.

of acute inhalation exposure of rats to 
have been studied by Freundt et al.

Exposure to 3000 ppm for 8
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hours was associated with cardiac muscle damage. Exposure to 
1000 ppm for 8 hours was associated with reductions in serum 
albumin, urea nitrogen, alkaline phosphatase, leukocyte count 
and erythrocyte count. In addition, two out of six rats 
exposed at this level showed fatty degeneration of the liver 
and five out of six showed histopathological changes in the 
lungs. Exposure to 200 ppm for 8 hours was associated only 
with decreased leukocyte count, distention of alveolar septa 
and pulmonary capillary hyperemia. One out of the six rats 
exposed at this level showed slight fatty degeneration of the 
liver. Acute exposure of rats to 200 ppm has also been shown 
to reversibly inhibit mixed -function oxidases (Freundt and 
Macholz 1978 as reported in NRC 1983).

Acute oral exposure of rats to 1500 mg/kg or 400 mg/kg 
results in decreased liver tyrosine transaminase and slight 
changes in liver glucose-6-phosphatase, respectively (Jenkins 
et al. 1972 as reported in NRC 1983). Increases in urinary 
protein, indicating a nephrotoxic effect, have been reported in 
mice following acute intraperitoneal injection of 2-4 ml/kg 
(Plaa and Larson 1965 as reported in NRC 1983).

Acute i.p. LDjqS for trans-1,2-dichloethylene of 3.2 
ml/kg and 6.0 ml/kg have been reported in mice and rats 
respectively. An acute oral LD^q for rats of 1.0 ml/kg has 
been reported (Freundt et al. 1977 as reported in NRC 1983). 
6-hour LCgg for trans-1,2-dichloroethylene of 22,000 ppm for 
mice (Gradiski et al. 1978 as reported in Torkelson and Rowe 
1981); a 6-hou'r LCj^g of 10,000 ppm for cats; and a 2-hour 
LCj^g of 19,000 ppm for mice (NIOSH 1977 as reported in ACGIH 
1980) have been reported.

Trans-1,2-dichlorethylene was not found to be mutagenic in 
an in vitro assay with coli either in the presence or 
absence of metabolic activation (phenobarbital induced mouse 
liver system) (Greim et al. 1975 as reported in NRC 1983).
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Risk
An ADI of 0.0108 mg/kg/day for trans-1,2-dichloroethylene 

has been calculated on the basis that exposure of rats to 200 
ppm (or 108 mg/kg/day) vapor for 16 weeks resulted in liver and 
lung toxicity (Freundt et al. 1977 as reported in NRC 1983). A 
safety factor of 10,000 was used: 10-fold since the basis was 
a LOEL of overt toxicity, and 1,000-fold for a subchronic 
animal study.

. 1983. Drinking water and
Board on Toxicology and Environmental 
Safe Drinking Water Committee.
National Academy Press.

,1981. Halogenated aliphatic 
In Patty's industrial hygiene and

3rd edition, eds. G.D. Clayton and 
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Data
Mice and rats acutely exposed to dimethylphenol vapors at 

"levels of hundreds of milligrams per liter" experienced 
irritation of mucous membranes, enlargement of blood vessels of 
ears and extremities, and excitation followed by lethargy 
(Uzhdovini et al as reported in USEPA 1980). Experimentally,
2.4- dimethylphenol inhibits ATP-induced vasoconstriction of 
isolated perfused lung. Data are not available on chronic 
effects, mutagenicity or teratogenicity (NAS 1977).

2,4-Dimethylphenol appears to be a promotor or 
cocarcinogen under some conditions. It was applied topically 
at 5 mg twice a week to the shaved backs of female Sutter mice 
following a single application of 0.075 mg 
dimethylbenzanthracene (Boutwell and Bosch 1959). After 23 
weeks, 18% of surviving animals had carcinomas compared with 
none in the benzene controls.

There are no subchronic or chronic data available on
2.4- dimethylphenol, therefore, data available for 2,6-dimethyl 
phenol was used by analogy. Male albino rats were given 0.06 
or 6 mg/kg 2,6-diraethylphenol perorally for 8 months (Maazik 
1968 as reported in USEPA 1980). It is assumed the dose was 
given daily. No effects were seen at 0.06 mg/kg, whereas at

. Summary 
2,4-Dimethylphenol usually occurs as a component of 

complex mixtures. It is used in the manufacture of phenolic 
antioxidants, pharmaceuticals, plastics, resins, solvents, 
disinfectants, fungicides, wetting agents, dyestuff and rubber 
chemicals (NAS 1977). Exposure to 2,4-dimethylphenol can 
result in irritation of the mucous membrane and enlargement of 
blood vessels in the extremities of rats and mice. 
2,4-Dimethylphenol appears to be a promotor or cocarcinogen.—4 An ADI of 6 X 10 mg/kg/day was calculated based on a rat 
subchronic NOEL for 2,6-dimethylphenol, an analogous compound.
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the higher dose pathologic changes included atrophy of hepatic 
cells and of the lymphoid follicles of the spleen, 
hyaline-droplet dystrophy in the kidneys, proliferation of 
myeloid and reticular cells and parenchymatous dystrophy of 
heart cells.

A mouse oral LD^q of 809 mg/kg and a rat oral LD^q of 
3200 mg/kg are reported for 2,4-dimethylphenol (RTECS 1986).

Boutwell, R.K. and Bosch, D.K. 1959. The tumor-producing 
action of phenol and related compounds for mouse skin. 
Cancer Res. 19:413-427.

Risk
Data on 2,6-dimethylphenol are used to calculate an ADI 

for 2,4-dimethylphenol. An.ADI of 0.0006 mg/kg was calculated 
from the NOEL of 0.06 mg/kg based on liver and kidney effects, 
with an applied safety factor of 100.

Maazik, I.K. 1968. 1their standard content in water bodies.
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Summary
In humans, ethyl acrylate is a strong irritant to the 

skin, eyes, mucous membranes, gastrointestinal tract, and 
respiratory system (ACGIH 1986). In a recent cancer bioassay 
conducted by the National Toxicology Program (NTP 1986), ethyl 
acrylate was found to be a forestomach carcinogen in rats and 

—2 —1mice. A UCR of 1.55 x 10 (mg/kg/day) was calculated on 
the basis of this study.

Data
In humans, ethyl acrylate is strongly irritative to the 

skin, eyes, mucous membranes, gastrointestinal tract, and 
respiratory system (ACGIH 1986). Nemec and Bauer (1978 as 
cited in NTP 1986) reported that prolonged exposure to 50-75 
ppm resulted in headache, nausea, and drowsiness. Skin 
sensitization reactions were observed in 10 of 24 volunteers on 
whom a 4% concentration of ethyl acrylate in petrolatum was 
applied (Opdyke 1975 as reported in ACGIH 1986).

In a bioassay conducted by the National Toxicology 
Program, ethyl acrylate was administered in corn oil by gavage 
to groups of 50 male and 50 female F344/N rats and B6C3F^ 
mice at doses of 100 or 200 mg/kg/day, 5 times/week for 103 
weeks. Under the study conditions, ethyl acrylate was found to 
be carcinogenic to the forestomach of rats and mice, causing a 
significant increase in squamous cell carcinomas in male rats 
and male mice, squamous cell papillomas in male and female rats 
and male mice, and squamous cell papillomas or carcinomas 
(combined) in male and female rats and mice. It was also 
observed that compound administration resulted in irritation of 
and local tissue damage to the forestomach mucosa in both 
species tested (NTP 1986).

Pozzani et al. (1949 as reported in NTP 1986) exposed rats 
to 70, 300 or 540 ppm in ai.r_for up to 30 days. The 540 ppm 
group experienced high mortality, and exposure was terminated
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at 19 days; 18/30 rats in the 300 ppm group died prior to 30 
days of exposure. All animals in the 70 ppm survived to the 
study termination. In the rats that died, pathology observed 
included pulmonary congestion, cloudy swelling and congestion 
of. the liver, and cloudy swelling of the renal tubules. Miller 
et al (1980) exposed F344 rats and B6C3Fj^ mice 6 hours/day 
for 30 exposures to 25, 75 or 225 ppm ethyl acrylate. At 75 
and 225 ppm, body weight gain depression and degenerative, 
inflammatory, and metaplasic histopathologic changes of the 
nasal turbinates were observed. No effects were observed in 
the 25 ppm group.

Murray et al (1981) exposed pregnant rats to 0, 50, or 150 
ppm ethyl acrylate for 6 hours/day, on days 6 through 15 of 
gestation. In the 150 ppm group, maternal toxicity occurred, 
including decreased body weight gain and decreased food 
consumption. In addition, a slight but not statistically 
significant increase in malformed fetuses was observed in the 
presence of maternal toxicity. A significant decrease in 
delayed ossification of cervical centra was observed in the 50 
and 150 ppm group versus controls. The investigators concluded 
that inhalation of ethyl acrylate vapors by rats at 50 or 150 
ppm during major organogenesis was not teratogenic.

Risk
ENVIRON calculated a UCR for ethyl acrylate on the basis 

of the NTP bioassay, male rat forestomach tumor data (NTP 
1986), as.reviewed by an expert panel for the Basic Acrylate 
Monomer Manufacturers (Kroes et al. 1987). The linearized 
multistage model (Global 82) was applied to these data and the 
95% upper confidence limit on risk per unit dose was 
estimated. This unit risk was adjusted for body surface area, 
as would normally be done by the USEPA. The resulting UCR was 

—O —11.55 X 10 (mg/kg/day)
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Data
Male and female rats were fed 2-ethyl-l-hexanol for 90 

days at levels of 0.01, 0.05, 0.25 or 1.25% in their diet. At 
the 1.25% dose level the livers of the female rats appeared 
congested and/or swollen, and the livers of the male rats 
demonstrated degenerative changes. Both sexes showed an 
increase in liver weights. Mild and reversible histopathologic 
changes were observed in the liver and kidneys of these rats. 
No changes in mortality, body weights and food consumption were 
observed at any dose level (Union Carbide unpublished data, 
Clayton and Clayton 1982).

Schmidt et al. (1973) applied 2 ml/kg of 2-ethyl-l-hexanol 
to the skin of 10 rabbits for 12 days. Reddening and scabbing 
were observed after 10 days and decreased body weights were 
seen after 9 and 10 days. Additionally, histopathological 
effects were seen in the liver, Ixings, heart, kidney, and 
testes (Clayton and Clayton 1982).

The following oral LD^q values have been reported for 
2-ethyl-l-hexanol: 2049 mg/kg (rat), 2500 mg/kg (mouse), 1180 

, mg/kg (rabbit), and 1860 mg/kg (guinea pig) (RTECS.1986).

Summary
2-Ethyl-l-hexanol is used as an intermediate in the 

manufacture of plasticizers, as a dispersing and wetting agent, 
as a solvent for gums and resins, and in ceramics, paper 
coatings, rubber latex and textiles. It is also used as a 
cosolvent for nitrocellulose and in the manufacture of 
2-ethylhexyl acrylate. Subchronic exposure to 
2-ethyl-l-hexanol in the rat has resulted in liver and kidney 
damage (Clayton and Clayton 1982). In addition, subchronic 
exposure to the skin of rabbits produced histopahtological 
effects in the liver, lungs, heart, kidneys and testes, as well 
as, skin irritation (Schmidt et al. 1973 as reported in Clayton 
and Clayton 1982). An ADI of 1.5 x. lO”^ mg/kg/day was 
calculated for 2-Ethyl-l-hexanol based on a subchronic rat NOEL.



c.

ReferencesD.

New

001847F-48

Patty's 
3d edition.

Risk
An ADI of 1.5 x lO”^ mg/kg/day was calculated for 

2-Ethyl-l-hexanol. This value was calculated from a subchronic 
rat NOEL of 150 mg/kg/day (0.25% or 2500 ppm) (Union Carbide 
Unpublished data as reported in Clayton and Clayton 1982) with 
an applied safety factor of 1000.
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Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH: NIOSH.
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industrial hygiene and toxicology, York: John Wiley and Sons.
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ADI of 0.0054 mg/kg/day.
modifying factor of 5 were used in the calculation.

anj, f X . r X • A oixXU.a » • x aiiiaiuw uw / oxxva *% • * ** J -Pulmonary toxicity of butylated hydroxytoluene and related 
alkylphenols: structural requirements for toxic potency 
in mice. Toxicol. Appl. Pharmacol. 62(2):273-81.

Risk
An acute mouse LOEL of 272 mg/kg (2 mmol/kg) determined 

from the Mizutani et al (1982) study was used to calculate an
A safety factor of 10,000 and a

Summary
Exposure to 2-ethyl-4-methylphenol via intraperitoneal 

injection causes decreases in body weight and an increase in 
the lung/body weight ratio in mice. An ADI of 0.0054 mg/kg/day 

calculated based on an acute mouse LOEL.

Data
Mizutani et al. (1982) administered to 9 male mice 

2-ethyl-4-methylphenol dissolved in olive oil intraperitoneally 
in a volume of 0.1 ml/10 g body weight, resulting in a dose of 
2.27 mmol/kg. They found a significant decrease in body weight 
and a slight but significant increase in the lung/body weight 
ratio four days after administration.
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Data
Formaldehyde is irritating to the eyes, skin, and 

respiratory tract of laboratory animals. Formaldehyde is not 
teratogenic in animals by ingestion or inhalation; however, 
oral doses of 185 mg/kg/day formaldehyde (containing 12-15% 
n.eth-nol as a preservative) on days 6 to 15 of gestation caused 
death in 22 of 34 pregnant mice (Marks et al. 1978 as reported 
in NRC 1981). No reproductive effects have been observed to 
occur in male rats exposed to formaldehyde through drinking 
water or by inhalation, or in dogs exposed to formaldehyde in 
the diet. Formaldehyde is mutagenic in several test systems 
(NRC 1981).

In subchronic inhalation studies in rats, guinea pigs, 
rabbits, dogs., and monkeys, formaldehyde caused lung, heart.

’Summary
In humans, adverse health effects may occur after exposure 

to formaldehyde by inhalation, ingestion, or skin contact. 
Inhalation of formaldehyde causes eye, skin, and respiratory 
tract irritation. Effects including eye irritation, 
lacrimation, ocular damage, itching of the eyes,, burning of the 
eyes and nose, sneezing, coughing, dry and sore throat, 
pricking of the mucous membranes, upper respiratory tract 
irritation, primary skin irritation, allergic dermatitis, 
disturbed sleep, headaches, and unusual thirst developed in 
workers exposed to formaldehyde vapor (ACGIH 1981). Ingestion 
of formaldehyde can cause headaches, upper gastrointestinal 
pain, allergic reactions, corrosion of the gastrointestinal and 
respiratory tracts, systemic damage, and death. Direct 
contact with aqueous formaldehyde causes skin irritation and 
ocular damage. Formaldehyde also causes skin reactions in some 
sensitized people using cosmetic formulations containing only 
0.01 percent formaldehyde (NRC 1981). An ADI of 0.0057 
mg/kg/day was calculated based on a rat subchronic NOEL.
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and kidney inflammation; decreased liver weight; eye and 
respiratory tract inflammation; decreased weight gain and 
decreased food consumption.

In a chronic inhalation study in rats and mice, sponsored 
by Chemical Industry Institute of Toxicology (CUT), 
formaldehyde caused significant increases in squamous cell 
carcinoma of the nasal cavity in rats exposed to 14.3 ppm or 
5.6 ppm, 6 hours per day, 5 days per week for 24 months (Kerns 
et al. 1983). In a similar experiment in which Sprague-Dawley 
rats were administered 14.8 ppm formaldehyde by inhalation 6 
hours/day, 5 days/week for life, a significant increase in 
squamous cell carcinoma of the nasal cavity was observed 
(Sellakximar et al. 1985). At the present time, EPA has not 
pxiblished a UCR for formaldehyde, due to difficulties in the 

♦' application of the linearized multistage model to these data 
and the lack of human data supporting these findings.

American Conference of Governmental Industrial Hygenists Inc. 
(ACGIH). 1981. Documentation of the threshold limit 
values and biological exposure indices. 4th edition. 
Cincinnati, OH: ACGIH.

Kerns, W.D., K.L. Pavkov, D.J. Donofrio, E.J. Gralla, and J.A. 
Swenberg. 1983. Carcinogenicity of formaldehyde in rats 
and mice after long-term inhalation exposure. Cancer 
Research 43:4382-4392.

Risk
An ADI was estimated for formaldehyde on the basis of the 

study by Dxxbrenil et al. . (1976 as reported in NRC 1981). In 
this study rats were exposed continuously to 1.6 ppm 
formaldehyde for 45 to 90 days. At'this dose level, hair 
discoloration was evident. At a higher dose level weight gain 
was reduced. Applying a safety factor of 100 and a modifying 
factor of 2 to the NOEL of 1.13 mg/kg/day yields an estimated 
ADI of 0.0057 mg/kg/day.
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Sellakumar, A.R., C.A. Snyder, J.J. Solomon,- and R.E. Albert.
1985. Carcinogenicity of formaldehyde and hydrogen 
chloride in rats. Toxicol. Appl. Pharmacol. 81:401-406.

National Reserch Council (NRC). 1981. Formaldehyde and other
aldehydes. Committee on Aldehydes, Board of Toxicology 
and Environmental Health Hazards, Assembly of Life 
Sciences.
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Summary
Hexanol(l-) is a solvent used as a plasticizer, flavoring 

ingredient, and intermediate in the production of textile and
In

Risk
ENVIRON calculated an ADI of 0.0175 mg/kg/day for 

hexanoK-l), based on the LOEL from Perbellini et al. (1978), 
with an applied safety factor of 5000. This included a 
1000-fold factor to adjust for subchronic exposure and a factor 
of 5 to convert the LOEL to a NOEL.

Data
Hexanol(l-) produced some signs of neurotoxicity in the 

peripheral nervous system when administered intraperitoneally 
at a dosage of 102.5 mg/kg/day to twenty rats for 30 weeks, ( 
days a week (Perbellini et al. 1978). At the end of the 30 
weeks, the rats showed no signs of peripheral neuropathy 
(muscle weakness, ataxia, loss of equilibrium, abnormal 
movements). No statistically significant difference in body 
weights was seen between exposed and control animals. However, 
hexanol-1 did produce significant decreases in sensory 
conduction velocity and in the amplitude of the sensory 
potential on EMG after 8 weeks of treatment. Other indices of 
nerve fiber damage such as nerve conduction velocities and 
distal motor latency were not affected to a statistically 
significant extent.

leather finishing agents, hypnotics, and antiseptics, 
addition, it is a metabolite of both methyl n-butyl ketone 
(MnBK) and hexane. Subchronic exposure of rats to hexanol-1 
was associated with sensory neuropathy. An ADI of 0.0175 
mg/kg/day was calculated based on a rat subchronic LOEL.



ReferencesD.-

001853F—54

Perbellini, L., D. DeGrandis, F. Semenzato, N. Rizzuto, and 
A. Simonati. 1978. An experimental study on the 
neurotoxicity of n-hexane metabolites: hexanol-1 and 
hexanoi-2. Tox. and Appl. Pharm. 46:421-427.
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Summary
2-Hydroxy-3-methyl-2-cyclopenten-l-one is found during the 

distillation of dry wood; in tar oil; and in fenugreek. It is 
considered GRAS and has FDA approval for food use (Opdyke 
1976). Subchronic oral exposure of rats to 
2-hydroxy-3-methyl-2-cyclopenten-l-one did not produce any 
toxic effects (Dow Chemical Company 1953 as reported in Opdyke 
1976). 2-Hydroxy-3-methyl-2-cyclopenten-l-one injected 
intraperitoneally into mice and rats produced no effects on the 
number of leukocytes. There was, however, a slight arresting 
effect on implanted carcinosarcomas (Shugaev 1959 as reported 
in Opdyke 1976). An ADI of 0.6 mg/kg/day was calculated for 
2-hydroxy-3-methyl-2-cyclopenten-l-one based on a subchronic 
rat oral NOEL.

mice and rats for a period of 20 days, 
the number or activity of leukocytes, 
slight arresting effect on implanted carcinosarcomas and no 
arresting effects on Crocker sarcomas (Shugaev 1959 as reported 
in Opdyke 1976).

Moreno (1976) found 2-hydroxy-3-methyl-2-cyclopenten-l-one 
applied full strength to intact or abraded rabbit skin for 24 
hours under occlusion caused no irritation (Moreno 1976 as 
reported in Opdyke 1976). Additionally, a 48 hour patch test

Data J
The critical study on the toxicity of 

2-hydroxy-3-methyl-2-cyclopenten-l-one is a subchronic rat 
study by the Dow Chemical Company (1953). In this study groups 
of 15 male and female rats were fed 1% 
2-hydroxy-3-methyl-2-cyclopenten-l-one for 6 months, 
adverse effects were observed (Dow Chemical Company 1953 as 
reported in Opdyke 1976).

Shugaev (1959) injected 100 mg/kg 
2-hydroxy-3-methyl-2-cyclopenten-l-one intraperitoneally into

He found n.-^ effects on 
This dose demonstrated a
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Risk
ENVIRON calculated an ADI of 0.6 mg/kg/day from the 6 

month rat oral NOEL of 600 mg/kg/day (1% of the diet) (Dow 
Chemical Company as reported in Opdyke 1976) with an applied 
safety factor of 1000.

D. References
Dow Chemical Company. 1953. 

Dow Chemical Company.
Moreno, O.M. 1976.
Opdyke, D.L.J. 1976. Monographs on fragrance raw materials. 

Methylcyclopentenolone. Food Cosmet. Toxicol. 14:809-10.
Shugaev, B.B. 1959. Anticancerogenic properties of compounds 

related to sarkomycin. Sb. nauch. Rab. Yaroslavsk med. 
Inst. 22:140.

of 3% 2-hydroxy-3-methyl-2-cyclopenten-l-one in petroleum 
applied to human skin did not produce irritation (Opdyke 1976).

. An oral rat LD^q of 1.85 g/kg and an oral guinea pig
LD^q of 1.4 g/kg are reported for
2-hydroxy-3-methyl-2-cyclopentert-l-one (Opdyke 1976).
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Isopropyl alcohol is relatively low in toxicity. It is 
irritating to the eye,.nose, and throat. Accidental ingestion 
of isopropyl alcohol may cause nausea, vomiting, weakness, and 
abdominal pain. . In animals, it has been shown to potentiate 
the hepatoxicity of various chlorinated hydrocarbons. An ADI 
of 0.013 mg/kg/day was calculated based on a human subchronic 
LOEL.

1
Isopropyl alcohol has moderate narcotic properties. 

Concentrations of 400 and 800 ppm isopropyl alcohol vapor 
caused mild to moderate irritation of the eyes, nose, and 
throat in ten human volunteers exposed for 3 to 5 minutes (NRC 
1984). Daily oral intake of low doses of isopropyl alcohol 
(2.6 or 6.4 mg/kg/body weight) for 6 weeks produced no effect 
on blood cells, serum, or urine in eight human subjects. After 
3 days of treatment, transient symptoms including tachycardia, 
flushing, and abdominal fullness were noted in the 2.6 
mg/kg/day group. (Wills et al. 1969).■ Cases of coma have been 
reported in hospital patients by topical application of 
isopropyl alcohol during sponge baths intended to reduce fever 
(NRC 1984). Blood isopropyl alcohol concentrations ranged from 
10 to 220 mg/100 ml; recovery in all cases was complete in 
24-36 hours. Principal toxic effects from large oral doses of 
isopropyl alcohol are salivation, flushing of the face, 
irritation of gastric mucosa, depression, dizziness, headache, 
vomiting, hypotension, and unconsciousness (Wills et al. 
1969). The lethal oral dose of isopropyl alcohol in man is 
estimated as 160-240 ml (NRC 1984).

The oral LD5Q of isopropyl alcohol in rats, rabbits, and 
dogs is about 5 g/kg (NRC 1984). When given orally to mice, it
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An acceptable daily intake (ADI) of 0.013 mg/kg/day was 
calculated after applying a safety factor of 200 to the LOEL of 
2.6 mg/kg/day, based on a 6-week human (oral) study (Wills 
et al. 1969). -

has been shown to potentiate the hepatotoxicity of various 
chlorinated hydrocarbons. Death is usually preceded by 
dizziness, narcosis, deep coma, and shock (NRC 1984).

Wills, J.H., E.M. Jameson, and F. Coulston. 1969. Effects on 
man of daily ingestion of small doses of isopropyl 
alcohol. Toxicol. Appl. Pharmacol. 15 (3): 560-565.

National Research Council (NRC). 1984. Emergency and 
continuous exposure limits for selected airborne 
contaminants. Vol. 2. Committee on Toxicology.
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of 1120 mg/kg and an oral mouse LD^q 
In addition, mesityl 

of 25 ppm (RTECS 1986).

Summary
Mesityl oxide is used as a solvent for cellulose esters 

and ethers, gums, resins, oils, stains, lacquers, inks, paint 
and varnish removers and insect repellent. It has been 
detected in automobile exhaust (USEPA 1979, Fed. Reg. 44; 
ACGIH 1986). When inhaled subchronically in concentrations 
greater than 500 ppm, mesityl oxide may cause liver and kidney 
injury in_the rat. It is irritating to the eyes, nose, and 
mucous membranes of exposed humans (Silverman et al. 1946 as 
reported in ACGIH 1986). An ADI of 2.76 x lO"^ mg/kg/day was 
calculated based on a subchronic rat inhalation NOEL.

Data
Smyth et al. (1942) exposed 10 male rats and 10 male 

guinea pigs to 500, 250, 100, 50 or 0 ppm of mesityl oxide for 
8 hours per day, 5 days per week for 6 weeks. At 500 and 250 
ppm, animals showed nose and eye irritation and had mild 
albuminuria. Poor growth was noted in the 250 ppm group. 
Liver and kidney pathology were observed in 3/5 and 5/5 of the 
500 ppm group, 2/4 and 4/4 of the 250 ppm group and 2/16 and 
5/16 of the 200 ppm group. No effects were observed at 50 ppm.

Silverman et al. (1946 as reported in ACGIH 1986) tested 
the sensory response of workers exposed to various organic 
vapors. They found that most workers experienced eye 
irritation at 25 ppm and nasal irritation at 50 ppm. ACGIH 
(1986) recommend- c. TLV of 15 ppm to prevent eye irritation and 
pathological liver and kidney damage.

An oral rat LD^q 
of 710 mg/kg are reported (RTECS 1986). 
oxide has a human inhalation TC^^^
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American Conference of Governmental Industrial Hygenists Inc.(ACGIH). 1986. Documentation of the threshold limit 
values and biological exposure indices. Sth edition. 
Cincinnati, OH: ACGIH.

Risk
Due to the lack of more recent or adequate chronic or 

acute data, ENVIRON based an ADI mesityl oxide on the results 
—2of Smyth et al (1942). An ADI of 2.76 x 10 mg/kg/day was 

calculated from a NOEL of 27.6 mg/kg/day (50 ppm or [38.6 
mg/kg/day for 5 days/week]) for rats) with an applied safety 
factor of 1000.

Registry of Toxic Effects of Chemical Substances (RTECS). National Institute of Occupational Safety and Health 
(NIOSH). U.S. Department of Health and Human Services. 
Cincinnati, OH: NIOSH.

Smyth, H.F. Jr., Seaton, and L. Fischer. 1942. Response of 
guinea pigs and rats to repeated inhalation of vapors of 
mesityl oxide and isophorone. Journal of Industrial 
Hygiene and Toxicology. 24(3):46-50.
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Data
The critical study of the toxicity of morpholine is a 

subchronic rat inhalation study by Conaway et al. (1984). 
Conaway et al. (1984) exposed Sprague-Dawley rats to 25, 100 
and 250 ppm morpholine in air for 6 hours per day, 5 days per 
week for 13 weeks. Focal erosion and focal squamous metaplasia 
of the maxillo turbinates in both male and female rats was 
observed at 250 ppm. Focal necrosis and neurotic cell debris 
in the nasal cavity of 2/10 of the female rats was seen at 100 

• ppm. No exposure related effects were observed at 25 ppm.
Exposure to morpholine also results in liver and lung 

damage. In a long-term feeding study Schank and Newberne 
(1975) fed pregnant rats and pregnant hamsters and their 
offspring 1000 ppm of morpholine in the diet. The study was 
terminated with the killing of the surviving F2 rats at week 
125 and the surviving 110-week old hamsters (Schank and Newborn 
1975). Ine rat Fj^ and F2 generations combined showed a 3% 
incidence of liver-cell carcinoma and 2% Ixing angiosarcomas.
The hamsters showed no response.

Sximmary
The major industrial uses of morpholine include: as a 

boiler water additive to inhibit corrosion, as a rubber 
accelerator, in the manufacture of waxes and polishes, as a 
brightener in detergents, in the preservation of book paper and 
in organic synthesis (ACGIH 1986; Conaway et al. 1984). 
Morpholine is irritating to the eyes, skin, and mucous 
membranes. Subchronic exposure of the rat to morpholine via 
inhalation causes focal erosion, focal sqamous metaplasia of 
the maxillo turbinates, bronchial irritation and liver damage. 
An ADI of 0.00915 mg/kg/day was calculated based on a rat 
subchronic inhalation NOEL.
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Risk
ENVIRON calculated an ADI of 0.00915 mg/kg/day for 

morpholine based on a subchronic rat inhalation NOEL of 9.15 
mg/kg/day (25 ppm) (Conaway et al. 1984) with an applied safety 
factor of 1000.

Conaway, C.C., W.B. Coate, and R.W. Voelker, 
inhalation toxicity of morpholine in rats. 4:465-472.

1984. Subchronic 
Fundamental

Schank, R.C. and P.M. Newberne. 1976. Dose-response study of 
the carcinogenicity of dietary sodium nitrate and 
morpholine in rats and hamsters. Food and Cosmetic 
Toxicology. Great Britain: Pergamon Press. 14:1-8.

Shea (1939) exposed rats to morpholine at a concentration 
of 18;000 ppm for 8 hours/day for up to 5 days. All of the 
exposed rats showed violently reddened thoracic walls after one 
day. One rat died after the first day. Its liver and kidney 
demonstrated swelling and congestion. Another fat died after 3 
days, showing liver and kidney congestion. A third rat died on 
the 4th day, showing degeneration of the epithelial lining of 
the kidney tubules. Finally 3 rats died after termination of 
exposure on day 5. They demonstrated thickened alveoli, 
emphysematous areas, incipient necrosis of kidneys and areas of 
degeneration, fatty changes and cellular necrosis of the liver 
(Shea 1939 as reported in ACGIH 1986).

The following oral LD^q values have been reported for 
morpholine: 1050 mg/kg (rat), 720 mg/kg (mouse), and 1220 
mg/kg (unspecified mammal) (RTECS 1986).

American Conference of Governmental Industrial Hygenists Inc.
(ACGIH). 1986. Documentation of the threshold limit 
values and biological exposure indices.
Cincinnati, OH: ACGIH.
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Registry of Toxic Effects of Chemical Substances (RTECS).
1986. National Institute of Occupational Safety and 
Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH: NIOSH.
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Summary
Exposure to naphthalene by the ingestion, inhalation and 

dermal routes has been reported to result in intravascular 
hemolysis, corneal ulceration and cataracts, eye irritation, 
headache, confusion, malaise, nausea, vomiting, and bladder 
irritation in humans. In severe cases hemolytic anemia with 
associated jaundice and occasionally renal disease and death 
have been reported. Individuals with a deficiency of 
glucose-6-phosphate dehydrogenase (G6PD) and infants appear to 
be at greater risk for developing hemolytic anemia.

An ADI of 0.053 mg/kg/day was calculated for naphthalene 
based on a subchronic mouse NOEL.

Data
In humans, exposure to sufficient concentrations of 

naphthalene through inhalation, ingestion, or dermal contact 
may cause intravascular hemolysis or the less severe symptoms 
of eye irritation, headache,.confusion, tremors, nausea, 
vomiting, abdominal pain, and bladder irritation (Sittig 
1985).’ In severe cases hematological effects have included red 
cell fragmentation, icterus, severe anemia, leukocytosis and 
dramatic decreases in hemoglobin, hematocrit, and red cell 
counts. Hemolysis can also lead to renal disease from 
precipitated hemoglobin (USEPA 1982). Poisonings have occured 
in humans as a result of the ingestion of moth balls as well as 
from clothing infants in materials that had been stored in moth 
balls. A study of workers exposed to naphthalene for a period 
of 5 years found corneal ulceration, cataracts, and some 
lenticular and general opacities in 8 of the 21 employees 
examined (Ghetti and Mariani 1956 as reported in Sandmeyer 
1981).

It appears that there is increased sensitivity to 
hemolytic effects in individuals who are deficient in the 
enzyme glucose-6-phosphatase (G6PD) which is necessary to
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maintain sufficient levels of glutathione (GSH) in the body 
(USEPA 1982, Sittig 1985). The incidence of G6PD deficiency is 
approximately 0.1% in American and European Caucasians and can 
approach 20% in certain black populations and over 50% in some 
Jewish populations (Sittig 1985). Anecdotal evidence also 
suggests an increased susceptibility in newborn infants to the 
hemolytic effects of naphthalene exposure (USEPA 1982).
Possible reasons for this include reduced thickness of the skin 
in newborns, reduced levels of glutathione reductase, and the 
application of baby oil to the skin of newborns (increasing the 
dermal absorption of naphthalene). The acute lethal dose in 
adults is estimated to be 70 to 210 mg/kg (Sandmeyer 1981).

Overall, the results of carcinogencity testing with 
naphthalene have been negative. Knake (1956 as reported in 
USEPA 1980) treated 40 white rats with 500 mg/kg of coal tar 
naphthalene in sesame oil subcutaneously every two weeks for a 
total of seven treatments. Five out of thirty-four rats 
developed invasive or metastatic lymphosarcoma prior to death. 
These results are equivocal, however, because the injection 
sites were first painted with carbolfuchsin (a known 
carcinogen) prior to each injection. The naphthalene also 
contained approximately 10% methylnaphthalene..

In a second study, Knake (1956 as reported in USEPA 1980) 
painted a group of mice with either benzene or a solution of 
coal tar naphthalene in benzene and noted an excess of 
lymphatic leukemia in the group treated with the 
paphthalene/benzene solution as compared to those treated with 
benzene alone (4 vs. 0 cases, respectively). These results are 
difficult to interpret because benzene is a known animal 
carcinogen.

Other skin painting studies have been reported in mice 
(Kennaway 1930, Kennaway and Hieger 1930 as reported in USEPA 
1980) and rabbits (Bogdat'eva and Bid 1955 as reported in USEPA 
1980) with negative results. Details of the.study protocols 
were not given in the original papers.
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Investigations by Schnelty and coworkers (1978 as reported 
in USEPA 1980) indicated that di-, tri-, and tetramethyl
naphthalenes, contaminants of coal tar naphthalene, all showed 
cocarcinogenic activity when applied by painting to mouse skin 
in combination with benzo(a)pyrene. Pure naphthalene did not 
show cocarcinogenic activity in this study.

A number of animal studies have examined the acute and 
chronic toxicity of naphthalene. Reported oral LD^q's in the 
rat range from 2,200 to 9,430 mg/kg (USEPA 1980) and the oral 
LDjq in CD-I mice was found to be 533 and 710 mg/kg 
respectively in male and female mice (Shopp et al. 1984). 
Makvi et al. (1977 as reported in USEPA 1980) administered 
naphthalene in corn oil intraperitoneally to C57 B1/6J mice. 
Groups of 21 mice each were given 67.4, 128, or 256 mg/kg. 
Three animals from each dosage group were sacrificed at ten 
minutes, 1 hour, 6 hours, 12 hours, 24 hours, 48 hours, and 7 
days following treatment. Lung tissue was fixed and examined 
by electron microscopy after each sacrifice. Minor bronchiolar 
epithelial changes were noted in the group receiving 67.4 
mg/kg. Mice in the higher dosage groups developed necrosis of 
secretory nonciliated bronchiolar cells.

In a study recently reported by Shopp et al. (1984) male 
and female CD-I mice were exposed for 14 or 90 day by gavage to 
3 different doses of the compound. Both males and females 
showed a 5-10% mortality and depressed body weights at the high 
dose of 133 mg/kg/day. At this dose the males had decreased 
thymus weights and the females had decreased spleen, and 
increased lung weights. No toxic effects were observed at the 
two lower doses of 53 mg/kg/day and 27 mg/kg/day. For all 
exposure groups, no alterations were observed in the hepatic 
drug metabolizing system except for a dose-related inhibition 
of aryl hydrocarbon hydroxylase (AHH) activity.

Van Heyningen and Pirie (1976 as reported in USEPA 1980) 
dosed rabbits daily by gavage with 1000 mg/kg/day for various 
periods of time for a maximum of 28 days. They noted lens
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changes after the first dose and retinal changes after the 
second dose. Ghetti and Mariani (1956 as reported in USEPA 
1980) fed five rabbits 1000 mg/kg/day of naphthalene and noted 
the development of cataracts between days 3 and 46. Topical 
application of a 10% solution in oil to the eyes of two rabbits 
did not produce cataracts after a period of 50 days. 
Intraperitoneal injection of 500 mg/day of naphthalene in an 
oily solution to one rabbit over a period of 50 days produced 
weight loss but no cataracts. It is thought that reactive 
metabolities of naphthalene such as 1,2-dihydroxynaphthalene 
and 1,2-naphthoquinone are formed in the eye and then combine 
irreversibly with thiol groups of lens proteins to form a brown 
precipitate. This results in degenerative changes in lens 
epithelium (USEPA 1982).

Harris and coworkers (1970 as reported in USEPA 1982) 
reported a statistically significant increase in retarded 
cranial ossification and heart development in offspring of 
Sprague Dawley dams that had received intraperitoneal 
injections of 395 mg/kg naphthalene on days 1-15 of gestation. 
In a recent study by Plasterer and coworkers (1985) single 
doses of naphthalene were administered by gavage to pregnant 
CD-I mice on days 7 through 14 of pregnancy. The compound was 
given at a dose estimated to be at or just below the threshold 
of adult lethality. A significant reduction in the average 
number of live pups per litter was reported for the 
naphthalene-dosed females.

Naphthalene, when combined with ra* microsome fractions, 
has been found to be nonmutagenic when tested in bacterial 
mutagenesis assays using various strains of Salmonella 
typhimurium as well as in vitro cell transformation assays 
(USEPA 1980a).

Risk
The dose of 53 mg/kg/day from the subchronic .study 

described by Shopp et al. (1984) can be used as a NOEL for
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calculating an ADI. A safety factor of 1000 is applied to this 
to account for the use of a subchronic study and intra- and 
interspecies variability, resulting in an ADI of 0.053 
mg/kg/day.
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Data
The critical study for the determination of the toxicity 

of 1,1-oxybisbenzene is a subchronic rat inhalation experiment 
performed by Hefner et al. (1975). Hefner et al. exposed male 
rats, rabbits and dogs to 1,1-oxybisbenzene vapor at mean 
concentrations of 0, 4.9 and 10 ppm for 7 hours per day, 5 days 
per week for 20 total exposures in 31 or 33 days. In addition, 
a group of 20 Sprague-Dawley rats (10 male and 10 female) were 
exposed to 20 ppm diphenyl ether vapor for 7 hours per day, 5 
days per week for 20 exposures in 27 days. Rats exposed to 4.9 
ppm 1,1-oxybisbenzene demonstrated no signs of toxicity or 
irritation. They did, however, show a statistically 
significant decrease in mean white blood cell count. Dogs 
exposed to 4.9 ppm 1,1-oxybisbenzene showed statistically 
significant decreases in the mean absolute organ weight and 
organ to body weight ratio for livers. A decrease in blood 
urea nitrogen (BUN) values were observed in both dogs and 
rabbits exposed to 4.9 ppm.

Mild eye and nasal irritation,, statistically significant 
decreases in the mean absolute organ weight and organ to body 
weight ratio for livers, significant decreases in hemoglobin 
concentration and mean white blood cell count were seen in rats 
exposed to 10 ppm 1,1-oxybisbenzene. Dogs exposed to the same 
level did not demonstrate any signs of toxicity or irritation. 
Rabbits exposed to 10 ppm showed a decrease in BUN value.

001868

Summary
1,1-Oxybisbenzene (diphenyl oxide (DPO)) is used in dye 

carrier formulations, as a component in heat transfer media, as 
a solvent, as a plasticizer and as a base for flavors and 
perfumes (Darrow et al. 1978; Hefner et al. 1975). Exposure to 
1,1-oxybisbenzene vapor causes eye and nose irritation, and 
decreased liver weights, mean white blood cell count and blood 
urea nitrogen in rats, rabbits and dogs (Hefner et al. 1975). 
An ADI of 0.0018 was calculated based on a rat inhalation LOEL.
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Risk
ENVIRON calculated an ADI of 0.0018 mg/kg/day based on a 

subchronic rat LOEL of 3.6 mg/kg/day (Hefner et al. 1975) (4.9 
ppm). A safety factor of 1000 for an animal LOEL and a 
modifying factor of 2 were applied to the subchronic rat LOEL.

Rats exposed to 20 ppm demonstrated eye and nasal 
irritation and a statistically significant increase in. the 
brain to body weight ratio in males. There was a lack of 
hepatotoxicity or pathologic effects in rats, rabbits and dogs 
repeated exposed to 4.9 ppm DPO vapor.

In an inhalation study 12 rats were exposed to an 
atmosphere containing 26 ppm (0.182 mg/L) of a mixture of DPO 
(73.5%) and diphenyl (26.5%). The rats became ill and died 
after 22-35 exposures (Hake and Rowe 1963 as reported in Hefner 
et al. 1975). Eight of eight guinea pigs exposed to 26 ppm 
survived 37 exposures but refused to eat and became emaciated. 
In addition, an increased liver to body weight ratio was 
observed in these animals. A single monkey exposed with the 
rats and guinea pigs vomited after a few exposures.

Hake and Rowe (1963 as reported in Hefner et al. 1975) 
exposed 15 rats, 9 guinea pigs,-4 rabbits and 2 monkeys to 7-10 
ppm of the vapors of a DPO and diphenyl eutectic mixture for 7 
hours/day, 5 days/week for 6 months. The guinea pigs and 
rabbits showed no effects. Increased liver to body weight 
ratio and decreased spleen to body weight ratio was observed in 
rats. Humans exposed by the same regimen found exposure to the 
DPO and diphenyl eutectic mixture to be nauseating and painful 
to the eyes and upper respiratory tract (Hake and Rowe 1963 as 
reported in Hefner 1975).

An oral rat 
1,1-oxybisbenzene.
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Data
The critical experiment in the determination of the 

toxicity of 1-propanol is a subchronic inhalation exposure 
study conducted on rats. Nelson et al (1985) exposed 18 male 
and 15 pregnant female rats to 7000, 3500 or 0 ppm of 
1-propanol for 7 hours/day for 6 weeks or throughout 
gestation. The pregnant females exposed to 7000 ppm showed 
reduced weight gain. Female offspring of pregnant females 
exposed to 7000 ppm also demonstrated reduced weight gain but 
only through three weeks of age. Reduced fertility was 
observed in the males exposed to 7000 ppm. No effects were 
noted at the 3500 or 0 ppm levels.

Exposure to 1-propanol can also increase the liver to body 
weight ratio in rats. Hillbom.et al (1974) gave four-month-old 
male Wistar rats 2 or IM solutions of 1-propanol as their sole 
drinking fluid: 2M solutions were administered for 2 months 
and the IM solutions were administered for 4 months. Both the 
2M and IM solution groups had slightly increased liver to body 
weight ratios. No clear hepatotoxic effects were induced in 
rats given the 2M solution; No inflammatory reactions were 
seen in any of the livers.

Starrek (1938 as reported in Patty 1963) exposed mice to 
n-propyl alcohol vapor at various concentrations. Deep 
narcosis was observed in 60 minutes at 24,500 ppm; in 240

Summary 
1-Propanol is used as a solvent for waxes, vegetable oils, 

resins, cellulose esters and ethers; as a chemical 
intermediate; as a degreasing agent and antiseptic; and in 
brake fluids and polishing compounds (ACGIH 1986). Ingestion 
of 1-propanol results in'increased liver weight in rats; 
inhalation causes reduced weight gain, decreased fertility in 
rats and mice, and narcosis in mice (ACGIH 1986). 
1.44 mg/kg/day was calculated based on a rat subchronic NOEL.
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Risk
An ADI of 1.44 mg/kg/day is based on the subchronic, rat, 

inhalation NOEL of 1444.8 mg/kg/day (3500 ppm) (Nelson et al. 
1985). The ADI was calculated using a safety factor of 1000 
for a subchronic NOEL in an animal species.

propanol: 
(rabbit).
Lo

minutes at 4100 ppm. Mice exposed to air concentrations of 
3250 ppm developed ataxia in 90 to 120 minutes (Starrek 1938 as 
reported in Patty 1963).

The following oral LDgg 
1870 mg/kg (rat), 6800 mg/kg (mouse), and 3500 mg/kg 
In addition, 1-propanol has a human (female) oral 

of 5700 mg/kg..(RTECS 1986).
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Summary
The available data suggest that pyrene is not carcinogenic 

in experimental animals (lARC 1983). Furthermore, the 
experimental data suggest that pyrene is inactive in short-term 
mutagenicity assays (lARC 1983). An ADI of 0.06 mg/kg/day was 
calculated based on a rat subchronic LOEL.

Data
There are no data to evaluate the toxicity of pyrene to 

man (I ARC 1983). There is evidence to suggest that pyrene is a 
cocarcinogen in experimental animals. Repeated application to 
mouse skin along with low doses of a complete carcinogen such 
as benzo(a)pyrene produced considerable enhancement of 
carcinogenicity (Van Duuren et al. 1973, 1976; USEPA 1980). 
Pyrene was reported to have weak tumor initiating activity in a 
mouse skin carcinogenicity bioassay (Salaman and Roe 1956; 
Scribner 1973). Two subcutaneous injections of 6 mg of pyrene 
on days 18 and 19 of pregnancy to strain A mice did not induce 
an increase in tumor incidence in the offspring whereas 
benzo(a)pyrene did produce that effect (Nikonova 1977).

Pyrene has produced negative results in most mutagenicity 
assays (USEPA 1982). lARC (1983) concluded that there is 
limited evidence that pyrene is active in short-term 
mutagenicity assays.

White and White (1939) fed rats pyrene at a dose of 2000 
mg of pyrene per kg of diet for 100 days and found slightly 
fatty and enlarged livers when the animals were sacrificed. 
The seven- and four-day LD^g's were reported to be 514 and 
.678 mg/kg, respectively (Salamone 1981). Haddow et al. (1937) 
reported that intraperitoneal administration of 20 mg of pyrene 
in sesame oil did not reduce the growth rate of young rats, 
whereas intraperitoneal administration of 10 mg of 
benzo(a)pyrene did produce this effect (Haddow et al. 
reported in lARC 1983). Pyrene is reported to have caused 
moderate irritation when tested on rabbit skin (NIOSH 1983).
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Risk
lARC (1983) could not identify any studies to evaluate the 

carcinogenicity of pyrene in man and concluded that the 
available data in experimental animals provide no evidence that 
pyrene is carcinogenic. The U.S. Environmental Protection 
Agency's Carcinogen Assessment Group has not estimated a unit 
cancer risk (UCR) for pyrene (USEPA 1985).

An acceptable daily intake (ADI) for pyrene can be 
estimated from a subchronic feeding study conducted by White 
and White (1939). Using the subchronic lowest observed effect 
level (LOEL) of 2000 mg pyrene/kg of diet, assuming that the 
rats weighed 250 g and consumed 15 g of food per day, arid using 
a safety factor of 1000 and severity factor of 2, the ADI is 

—2 calculated to be 6.0 x 10 mg/kg/day.
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an 
mg/kg/day is

TEPP is used as an insecticide and rodenticide. It is 
highly toxic to animals and man due to its rapid absorption. 
TEPP produces headaches, weakness, dizziness, sensory 
impairment, vomiting, and other abdominal problems in exposed 
humans. An ADI of 8.6 x lO”^ mg/kg/day was calculated based 
on a human acute LOEL.

Based on a lowest-observed-effeet level (LOEL) of 0.43 
mg/kg in humans exposed orally to TEPP (Sax 1985), 
acceptable daily intake (ADI) of 8.6 x 10 
calculated by applying a safety factor of 500.

TEPP is a cholinesterase inhibitor and is rapidly absorbed 
through the skin. Acute poisoning from inhalation or skin 
absorption produces headaches, weakness, dizziness, anxiety, 
tremors of the tongue and eyelids, and impairment of visual 
acuity. Prolonged contact may result in salivation, tearing, 
abdominal cramps, vomiting, and sweating (Sax 1985). The 
lowest published toxic oral dose for humans is 0.43 mg/kg (Sax 
1985). Grob and Harvey (1949) administered 4 mg or more in a 
single oral dose to volunteers and obtained a rapid depression 
of cholinesterase in plasma and in red cells. TEPP is twice as 
toxic as parathion in single doses.

TEPP is used as an insecticide and rodenticide. It is 
highly toxic to birds, mammals, and fish and would kill the 
organism before it would be taken into the tissues. Ten 
milligrams per kilogram of TEPP administered to 20 mice induced 
95% mortality (Sax 1985). The oral LD^q in rats is 0.5 mg/kg 
and the dermal LD^„ is 2.4 mg/kg.
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Data
In two acute studies, Ohashi et al. (1983) and Ikioka et 

al. (1984) observed a decrease in mean ciliary beating activity 
of the nasal and tracheal epithelium of rabbits after 
inhalation of tetrahydrofuran at levels of 1000 ppm and 
higher. The authors demonstrated that tetrahydrofuran was 
toxic in both 14-day-old and young adults, with LD^q values 
of 2.3 ml/kg and 3.6 ml/kg, respectively.

In a subchronic inhalation study, Katahira et al. (1982) 
demonstrated that exposure to tetrahydrofuran at levels of 1000 
or 5,000 ppm for four hours a day, five days a week for a 
12-week period produced effects on liver function and damage of 
the respiratory membranes.

The critical study for the toxicity of tetrahydrofuran was 
conducted by Elovaara et al. (l‘»R4). The authors exposed adult 
male rats to tetrahydrofuran vapor at concentrations of 200, 
1000 and 2000 ppm for two to 18 weeks, five days a week, for 
six hours a day. Liver to body weight ratios remained 
unchanged, while the microsomal protein content was increased 
at the end of the study in all dose groups. In addition, an 
increased NADPM-Cytochrome c reductase level and a decreased 
alcohol dehydrogenrase level was observed at 2000 ppm. 
lowest effect level was determined to be 200 ppm.

Summary
Acute exposure to high levels of tetrahydrofuran results 

in irritation of the mucous membranes, muscle spasms and 
salivation in mice and rats. Subchronic exposure leads to 
damage of the respiratory mucous membranes, abnormal blood cell 
counts, impairment of liver function and necrosis of the kidney 
in rats. Workers occupationally exposed to the compound often 
complain of respiratory distress, dizziness and other central 
nervous system effects. An ADI of 0.03 mg/kg/day was 
calculated based on a subchronic, rat,' inhalation LOEL.-
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Tetrahydrofuran did not induce sex-linked recessive lethals 
when tested for mutagenicity in Drosophila melanogaster 
(Valencia et al. 1985).
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Risk
ENVIRON has calculated an acceptable daily intake (ADI) 

for tetrahydrofuran based on the study of Elovaara et al. 
(1984). The calculated ADI for tetrahydrofuran was 0.03 
mg/kg/day and was based on a LOEL of 60.6 mg/kg/day (200 ppm) 
with an applied safety factor of 1000 and an uncertainty factor 
of 2 (Elovaara et al. 1984).

Ohashi, Y., Nakai, Y., Nakata, J., Ikeoka, H., Maruoka, K., 
Horigucho, S., Teramoto, K. 1983. Effects on the ciliary 
activity and morphology of rabbits nasal epithelium 
exposed to tetrahydrofuran. Osaka City Med. J. 29:1-14.

Kimura, E.T., Ebert, D.M., Dodge, P.W. 1971. Acute toxicity 
and limits of solvent residue for sixteen organic 
solvents. Toxicol. Appl. Pharm. 19:699-744.

Valencia, R., Mason, J.M. , Woodruff, R.C.., Zimmering, S. 1985. 
Chemical mutagenesis testing in Drosophila. Ill Results 
of coded compounds tested for the National Toxicology 
Program. Environ. Mutag. 7:325-348.

Ikeoka, H., Ohashi, Y., Maruoka, K., Nakata, J., Matusani, H. , 
Nakai, Y., Horiguchi, S., Teramoto, K. 1984. Effects of 
tetrahydrofuran exposure on the ciliary activity and 
morphology of tracheal epithelium in rabbits. Osaka City Med. J. 30:53-67.

Elovaara, E., Pfaffli, P., Savolainen, H. 1984. Burden and 
Biochemical effects of extended tetrahydrofuran vapour 
inhalation of three concentration levels. Acta. 
Pharmacol, et Toxicol. 54:221-226.



Tri-n-butyl Phosphate

A.

DataB.

C. -2

ReferencesD.

Laham S

001880F-81

test rats 
epithelium.

mg/kg/day for 
This value is based on a subchronic, 

mg/kg/day (0.20 g/kg/day x 5/7) 
determined by Laham et al. (1985) with an applied safety factor 
of 1000 and a modifying factor of 5.

Summary
Tri-n-butyl phosphate is used as a plasticizer in 

cellulose esters, lacquers, and plastic and vinyl resins. 
Exposure results in neurotoxicity in rats and mice, and 
irritation of the skin and mucous membranes and edema in rats 
(ACGIH 1986). An ADI of 2.86 x lo"^ mg/kg/day was calculated 
based on a subchronic rat LOEL.

1, S., G. Long, and B. Broxup. 1985. Induction of urinary 
bladder hyperplasia in Sprague-Dawley rats orally’ ■ -. Archives of

40(6):301-306. November/December.

Tri-n-butyl phosphate was given to male and female 
Sprague-Dawley rats by gavage, once a day, 5 days per week at 
0, 0.20, and 0.30 g/kg/day for 6 weeks then a dose of 0.35 
g/kg/day was administered for 12 additional weeks. All of the 

developed diffuse hyperplasia of the urinary bladder 
In addition, high-dose males showed a significant 

decrease in body weight. High dose females showed a 
significant increase in liver weight (Laham et al. 1985).

American Conference of Governmental Industrial Hygenists Inc. 
(ACGIH). 1986. Documentation of the threshold limit 
values and biolo<ical exposure indices. 5th edition. 
Cincinnati, OH: ACGIH.

Risk
ENVIRON calculated an ADI of 2.86 x 10 

tri-n-butyl phosphate.
2rat LOEL of 1.43 x 10

G. Long, and B. Broxup.
administered tri-n-butyl phosphate^ 
Environmental Health.
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Data
A low acute toxicity of trichloroethylene is apparent 

among laboratory animals with the major effect being mild 
hepatotoxicity. The oral LD^q in rats is 4920 mg/kg; in mice 
is 3200 mg/kg and in dogs is 2800 mg/kg. At near lethal oral 
doses, mild hepatic dysfunction has been reported in rats. 
Central nervous system symptoms predominate following high 
short inhalation exposures although hepatic injury has been 
reported in rats following a 2 hour exposure to 10,000 ppm 
trichloroethylene. Rats exposed for several hours to 200, 400 
to 800, or 1600 ppm trichloroethylene exhibited an increase in 
spontaneous motor activity, inhibited swimming, and decreased 
mcto’’ activity respectively.

Chronic exposure of laboratory animals to 
trichloroethylene vapor appears to result in mild hepatotoxic 
and nephrotoxic effects. Increased liver weight has been 
observed in rats, guinea pigs and rabbits exposed to 400 ppm 
trichloroethylene, 7 hr/day, 5 days per week for 6 months. 
Increased kidney weights were observed in rats and rabbits if 
the exposure level was 3000 ppm. Rats exposed to 55 ppm 
trichloroethylene, 8 hr/day, 5 days per week for 14 weeks also

Summary
In humans, acute exposure to trichloroethylene leads 

primarily to central nervous system depression. Other reported 
symptoms include visual disturbances, mental confusion, 
fatigue, tremors, dizziness, nausea and vomiting. High doses 
also lead to acute renal failure, anuria, uremia and hepatic 
and cardiovascular damage. Death is frequently attributed to 
ventricular fibrillation and cardiac arrest. Based on 
carcinogenicity data from oral studies in rodents, USEPA has 

—2 —1estimated a UCR of 1.1 x 10 (mg/kg/day) For noncancer 
effects, ENVIRON calculated an ADI of 7.35 x 10~^ 
based on a rat subchronic LOEL.
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following exposure to 
8 hr/day 5 days per week

have increased liver weights, and mice exposed to 1600 ppm, 7 
to 8 hr/day 6 days per week for 8 weeks show a slight 
accumulation of lipids in the liver (Kimmerle and Eben 1973).

Histological changes in the brain, especially the 
cerebellxim, have been reported in dogs 
500 to 3000 ppm trichloroethylene 2 to 
for a total of up to 162 hours.

Trichloroethylene exhibits slight reproductive toxicity 
but has apparently no embryotoxic or teratogenic potential. 
Sperm from mice exposed to 0.3% trichloroethylene vapor 4 
hr/day for 5 days were reported to have increased 
abnormalities. No fetal toxicity or teratogenicity was found 
among offspring of mice or rats exposed to 3000 ppm 
trichloroethylene, 7 hr/day on days 6 through 15 of gestation. 
Anomalies of skeletal and soft tissue indicative of 
developmental delay were observed among offspring of rats 
exposed to 1800 ppm 6 hr/day from the first through the 
twentieth day of gestation. Dams showed an increased incidence 
of displaced right ovary.

The carcinogenic potential of trichloroethylene has been 
the subject of several investigations. The results of an 
original investigation showing a dose-related increase in the 
incidence of hepatocellular carcinomas in mice following oral 
exposure to trichloroethylene, which had been questioned on 
methodological grounds, have largely been confirmed. In the 
original study B6C3F1 mice exposed by oral gavage to a time 
weighted average of 2339 or 1169 mg/kg (males) or 1739 and 869 
mg/kg (females) 5 times per week for 78 weeks and sacrificed at 
90 weeks showed an increased incidence of hepatocellular 
carcinomas. Osborne-Mendel rats exposed to 1097 or 549 mg/kg 
according to the same paradigm and sacrificed at 110 weeks 
exhibited no increase in tumors. An increased incidence of 
hepatocellular carcinomas among trichloroethylene exposed 
B6C3F1 mice was confirmed in a second study in which subjects 
were exposed to 1000 mg/kg 5 days per week for 103 weeks.
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Risk
ERA'S Carcinogen Assessment Group has estimated a unit —2 cancer risk for trichloroethylene of 1.1 x 10 

(mg/kg/day)~^ based on carcinogenicity data from oral studies 
in animals (CAG 1984). ENVIRON has calculated an ADI of 7.35 x 
10“^ mg/kg/day for trichloroethylene based on a subchronic 
inhalation LOEL of 7.35 mg/kg/day (55 ppm) (Kimmerle and Eben) 
in rats. An ADI for trichloroethylene is pending verification 
from the USEPA (1986).

Fischer 344 rats exposed to 500 or 1000 mg/kg at the same time 
failed to show a carcinogenic’response.

A modest increase in the incidence of hepatocellular 
carcinomas has also been observed in B6C3F1 mice, but not 
Charles River rats, exposed for 2 years, 6 hr/day, 5 days per 
week to 600 ppm trichloroethylene. In another inhalation 
study, female Han:NMRI mice exposed to 100 or 500 ppm 
trichloroethylene 6 hr/d, 5 days per week for 18 months and 
sacrificed at 30 months showed an increased incidence of 
malignant lymphomas. Han:Wist rats and Syrian hamsters exposed 
according to the same paradigm were unaffected.' Results of 
this last study have been questioned because of a higher than 
expected incidence of lymphomas in the unexposed mice. 
Therefore, more inhalation studies involving B6C3F1, Swiss 
albino, Swiss and ICR/Ha mice and Sprague Dawley rats are 
underway. An additional gavage study using Osborne-Mendel, 
Marshall 540, August 28807 and ACI rats is also in progress.
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Data 
Gumbmann et al (1968) fed TEP to male and female 

Sprague-Dawley rats at dietary levels of 0.1, 0.5, 1, 5%, or 
10% by weight for three months. Five rats per sex per dose 
level were used with additional groups of controls. The 
animals were mated after 92 days. Growth of young was slightly 
retarded in all dose groups except the control. Females at 1% 
and males at 5% demonstrated hepatocellular enlargement. Minor 
bile duct hyperplasia and retention of bile was seen in the 5% 
group. Reproduction was adversely affected at 1% and 
completely prevented at 5%. No significant microscopic lesions 
were found in rats in the 0.1% and 0.5% group. (Gumbmann et al. 
1968).

An oral rat and mouse LD^^ 
for TEP (RTECS 1986).

Risk
ENVIRON has calculated an ADI of 3.0 x 10

for TEP based on the subchronic, rat NOEL of 300 mg/kg/day 
(0.5% based on reproductive effects) with an applied safety 
factor of 1000 (Gumbmann et al. 1968).

Summary
Triethyl phosphate (TEP) is a sedative in rats and thought 

to be weak enzyme inhibitor (Gosselin et al. 1984). Exposure 
to TEP for three months resulted in liver and reproductive 
effects in the rat (Gumbmann et al. 1968). An ADI of 3.0 x 
10~^ mg/kg/day was calculated based on a rat subchronic NOEL.



001886F-87

Gujnbmann, M.R. , W.E. Gagne and S.N. Williams. 1968.Short-term toxicity studies of rats fed triethyl phosphate 
in the diet. Toxicology and Applied Pharmacology. 
12:360-371.

Registry of Toxic Effects of Chemical Substances (RTECS). 
1986. National Institute of Occupational Safety and 
Health (NIOSH). U.S. Department of Health and Human 
Services. Cincinnati, OH: NIOSH.

W.E. Gagne and S.N. Williams.
Toxicology and Applied Pharmacology.



APPENDIX 6

i

001887

POTENTIAL EXPOSURE SCENARIOS 
FOR MODELING PUBLIC HEALTH RISKS
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Exposure Scenarios for Modeling Public Health Risks

Average Body Weight
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Adult male 
Adult female 
Four-year-old child 
Nine-year-old child 
Fifteen-year-old child

Average Lifetime
Male 
Female

70 kg
58 kg17 kg
31 kg
55 kg

This appendix describes the specific potential exposure 
scenarios developed to assess potential risks to public health 
associated with contaminants at or migrating from the Rohm and 
Haas Bristol Landfill.

The popixlations ENVIRON included in its assessment of 
potential risk were dirt bike riders, outside contractors at 
the BTSTP site, local residents offsite, recreational fishermen 
and swimmers, and local residents who use the area at the Mary 
Devine School. These groups were subdivided into subgroups for 
purposes of risk assessment calculations: adult males; adult • 
females; small children (using a four-year-old child as an 
average of children from ages two to six); older children 
(using a nine-year-old child as an average of children from 
ages six to twelve); and teens (using a fifteen-year-old as an 
average of teenagers from ages twelve to eighteen).

The following physiologic parameters of the human 
populations considered in these scenarios were applied (ICRP 
1984):

70 years
77 years

A further description of these and additional . 
physiological parameters is contained in Table 3 of each 
Section, Appendix H.

For illustrative purposes, one chemical that is 
carcinogenic in animals, benzene, and one that is 
noncarcinogenic, 1,2-dichlorobenzene, will be used in the



G-2
001830

sample calculations presented below for the exposure scenarios 
for dirt bike riders (exposure to water), local residents 
offsite and recreational fishermen and swimmers. The UCR for 
benzene (inhalation) is 2.6 x lO"^ (mg/kg/day)”^ and 
benzene (oral) is 5.2 x lO"^ (mg/kg/day)"^; the ADI for 
1,2-dichlorobenzene is 8.93 x lO"^ mg/kg/day (Tables 1, 
Sections 1,3,4 and 5, Appendix H).

Methylene chloride (a carcinogen) and phenol (a 
noncarcinogen) will be used in the sample calculations 
presented below for the exposure scenarios for the outside 
contractors at the BTSTP site and the residents using the area 
at the Mary Devine School. The UCR for methylene chloride is 
7.50 X 10~^ (mg/kg/day)-l; the ADI for phenol is 1.00 x 
lO”^ mg/kg/day (Table 1, Sections 2 and 6, Appendix H).

Methylene chloride (a carcinogen) and dibutyl phthalate (a 
noncarcinogen) will be used in the sample calculations 
presented below for the exposure scenarios for the dirt bike 
riders exposed to soil. The UCR for methylene chloride is 7.50 
X 10“2 (mg/kg/day)“^; the ADI for dibutyl phthalate is 1.00 
X lo"^ mg/kg/day (Table 1, Section lA, Appendix H).



SECTION 1
DIRT BIKE RIDERS
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SECTION lA

Ingestion of Soil by Dirt Bike Riders

Scenario Bl - Carcinogenic Effects:

G-5
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LADD =

Ingestion of contaminated soil from the landfill terrain 
was identified as a potential exposure for dirt bike riders in 
the area. A fifteen-year-old teenager (average of ages twelve 
to eighteen) was modeled as representative for this potential 
exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food. It was assumed that a 
fifteen-year-old dirt bike rider would ingest 10 mg each day he 
rode in the area. These assumptions are based on ENVIRON’s 
reviews of literature describing soil ingestion rates (see 
Appendix E). Other assumptions were that a teenager would ride 
on the site approximately 210 times over the 3 years of his 
exposure (from ages 14 to 16), e.g., 2 times a week, 35 weeks a 
year for 3 years. The assumption of 100% absorption of each 
chemical into the body (100% gastrointestinal absorption rate) 
was used for this scenario. The soil ingested was assumed to 
be contaminated 100% of the time.

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fifteen-year-old teenager,, in 
this example) by a specific soil concentration (of methylene 
chloride, in this example) in the area of the landfill is 
determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated human 
intake.

(Concentration)(Amount soil)(Gastrointestinal)(Contacts/) 
( in soil )( ingested )( absorption )(lifetime) 

(Days per lifetime)(Fifteen-year-old body weight)



LADD ■ (c mq/kq)(l x

Since
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Risk =

LADD =

X 10-2)

Risk = [(1.49 X io-8)(c)(mg/kg/day)][(0.0075)<mg/kg/day)-l]

(1.12 X 10“^8)(c) for any concentration of, 
methylene chloride, {c), in mg/kg soil.

concentration of methylene chloride in soil of 
mg/kg:

Therefore, at a 
3.00 X 10

Risk = LADD X UCR,
to calculate the upper-bound lifetime risk at any concentration 
of methylene chloride, with an oral UCR of 7.50 x 10 
(mg/kg/day)"^:

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year—old, but he could be any person with a similar 
exposure pattern) ingests 10 mg of soil on those days that he 
rides his dirt bike in the area, and 100% of the soil was 
contaminated, assuming he ingested soil 2 days a week, 35 weeks 
per year, for 3 years of his lifetime, and methylene chloride 
was in the soil at a level of 3.00 x 10 mg/kg, then his 
upper-bound, lifetime risk of developing cancer from this 
exposure would be 3.36 x 10“^^. The upper-bound, lifetime 
cancer risk estimates presented by exposure to chemicals 
detected in the dredge spoil at the Bristol Landfill using this 
same procedure are presented in Table 5, Section lA, Appendix H.

Risk = (1.12 X 10-10)(3.00
Risk = 3.36 X 10-12

10-4 kq)(I)(2 d/wk X 35 wk/yr x 3 yr/life) 
(365 d/yr X 70 yr/life)(55 kg)

(1.49 X 10-8)(c)(mg/kg/day) for any concentration of 
methylene chloride, (c), in mg/kg soil.



Scenario Bl - Noncarcinogenic Effects:

MDD =

MDD =

MDD »
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a 
mg/kg with an ADI of

(Concentration)(Amount soil)(Gastrointestinal) ( in soil )( ingested )( absorption ) 
(Fifteen-year-old body weight)

(c mg/kg)(1 x 10~4kg)(l) 
(55 kg)

(1.82 X 10“6)(c)(mg/kg/day) for any concentration of 
dibutyl phthalate, (c), in mg/kg soil.

Solving for the MDD to ADI ratio for dibutyl phthalate at 
concentration in the soil of 5.90 x 10“^
1.00 X 10 mg/kg/day:

Ingestion of contaminants in soil from the landfill area 
was identified as a potential exposure for children riding dirt 
bikes in the area. A fifteen-year-old teenager (average of 
ages twelve to eighteen) was modeled as representative for this 
potential exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food. It was assumed that a 
fifteen-year-old dirt biker would ingest 10 mg of contaminated 
soil each day he rode in the area. These assumptions are based 
on ENVIRON's reviews of literature describing soil ingestion 
rates (see Appendix E). The assumption of 100% absorption of 
each chemical into the body (100% gastrointestinal absorption 
rate) was used for this scenario. The soil ingested was 
assumed to be contaminated 100% of the time.

The resulting maximum daily dose (MDD) for a dirt bike 
rider (a fifteen-year-old teenager, in this example) is 
determined from the detected concentration (of dibutyl 
phthalate, in this example) and the estimated human intake.



)(mg/kg/day)
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MDD = (1.82 X.10z6) (5.90 X 10~2)(mq/kq/day)ADI (1.00 X 10”^)(mg/kg/day)
MDD = 1.07 X 10“6 
ADI
The above calculations can be interpreted in the following 

manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) ingests 10 mg of soil each day he 
rides in the area, and that soil is.contaminated with dibutyl 
phthalate at a level of 5.90 x lO"^ mg/kg, the MDD/ADI ratio 
would be 1.07 X lO”^. Since this ratio does not exceed 1.0, 
no nonearcinogenic health effects would be expected for this 
teenager. The MDD/ADI ratios for chemicals detected in the 
dredge spoil at the Bristol Landfill are presented in Table 6, 
Section lA, Appendix H.



Dermal Exposure to Soil by Dirt Bike Riders

Scenario B2 - Carcinogenic Effects:
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Dermal contact with contaminated soil in the landfill area 
was considered to be a potential exposure for children riding 
dirt bikes on the site. A fifteen-year-old teenager (average 
of ages twelve to eighteen) was modeled as representative for 
this potential exposure route.

The assumptions were made that a dirt biker would ride on 
the site approximately 210 days during 3 years of his lifetime 
(from ages ages 14 to 16), e.g., 2 days a week, 35 weeks a year 
for 3 years. It was further assumed that a fifteen-year-old 
dirt bike rider would expose his face and 2/3 of his upper 

2 limbs (2475 cm , ICRP 1984) to the soil, resulting in a 2 deposition of 0.5 mg soil/cm of body surface area (Lepow et 
al. 1975) (see Appendix E).

Dermal absorption of chemicals from soil was assumed to be 
less than 100% because of the barrier provided by the skin. 
Dermal absorption from soil was assximed to be 1% of that 
present in the soil on the skin surface for chemicals with a 
high (log greater than 4), based on a conservative 
estimate using dermal absorption data obtained by Poiger and 
Schlatter (1980). Dermal absorption for all other chemicals 
was assumed to be 10%, unless additional chemical-specific 
information on dermal absorption was available (see Appendix 
E). (The dermal absorption coefficients and log K^^s for the 
chemicals evaluated in the dredge spoil at the Bristol Landfill 
are presented in Table 2, Section lA, Appendix H.)

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fifteen-year-old teenager, in 
this example) by a specific soil concentration (of methylene 
chloride, in this example) in the landfill is determined by the 
following equations.



since
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First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated human 
intake.

Therefore, at a concentration of methylene chloride in soil of 
3.00 X 10 mg/kg:

Risk = LADD X UCR,
to calculate the upper-bound lifetime risk at any concentration 
of methylene chloride, with a UCR of 7.5 x 10 
(mg/kg/day)“^

Risk ■

Risk = (1.39 X 10-10)(3.00 x

4.16 X 10-12

(Concentration)(Surface area)(Soil/)(Dermal abs.)(Contacts/) 
LADD = ( in soil )( exposed )( area)( from soil )(lifetime) 

(Days per lifetime)(Fifteen-year-old body weight)

LADD = (c inq/kq)<2475 cm ^XSxlO -^kq/citi 2)(QJ)(2 d/wk x 35 wk/yr x 3 yr/life) 
(365 d/yr x 70 yrs/life)(55 kg)

LADD = (1.85 X 10-®)(c)(mg/kg/day) for any concentration of 
methylene chloride, (c), in mg/kg soil.

Risk « [(1.85 X 10-®)(c)(mg/kg/day)][(0.0075)(mg/kg/day)-l]
Risk = (1.39 X 10-1®.) (c) for any concentration of methylene 
chloride, (c), in mg/kg soil.

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen—year-old teenager, but he could be any person with a 
similar exposure pattern) were to expose his face and 2/3 of 
his upper limbs to soil on the site, assuming he was there 2 
days a week, 35 weeks a year, 3 years of his lifetime, and
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—2 methylene chloride was in the soil at a level of 3.00 x 10 
mg/kg, then his upper-bound, lifetime risk of developing cancer

— 12from this exposure would be 4.16 x 10 . The upper-bound,
lifetime cancer risk estimates presented by exposure to 
chemicals detected in the dredge- spoil on the Bristol Landfill 
are presented in Table 5, Section lA, Appendix H.



Scenario B2 - Noncarcinogenic Effects

MDD =

MDD =

MDD =

G—12 001900

(Concentration)(Surface area)(Soil)(Dermal absorption) 
( in soil )( exposed )(Area)( from soil ) 

(Fifteen-year-old body weight)
(c mg/kg)(2475 cm2)(5 x 10"“^ kg/cm^) (0.01) 

(55 kg)
(2.25 X 10“'7)(c)(mg/kg/day) for any concentration of 
dibutyl phthalate, (c), in mg/kg soil.

Dermal contact with contaminated soi‘1 in the landfill area 
was considered to be a potential exposure for children riding 
dirt bikes on the site. A fifteen-year-old teenager (average 
of ages twelve to eighteen) was modeled as representative for 
this potential exposure route.

It was assumed that a fifteen-year-old dirt bike rider2 would expose his face and 2/3 of his upper limbs (2475 cm , 
ICRP 1984) to the soil, resulting in a deposition of 0.5 mg 
soil/cm^ of body surface area (Lepow et al. 1975) (see 
Appendix E).

Dermal absorption of chemicals from soil was assumed to be 
less than 100% because of the barrier provided by the skin. 
Dermal absorption from soil was assumed to be 1% of that 
present in the soil on the skin surface, for chemicals with a 
high (log greater than 4), based on a conservative 
estimate using dermal absorption data obtained by Poiger and 
Schlatter (1980). Dermal absorption for all other chemicals 
was assumed to be 10%, unless addditional chemical—specific 
information on dermal absorption was available (see Appendix 
E). (The dermal absorption coefficients and log Kq^s for all 
the chemicals evaluated for the dredge spoil at the Bristol 
Landfill are presented in Table 2, Section lA, Appendix H.)

The resulting maximxun daily dose (MDD) for a dirt bike 
rider (a fifteen-year-old teenager, in this example) is 
determined from the detected concentration (of dibutyl 
phthalate, in this example) and the estimated human intake.
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MDD
ADI

. - -- - - - ,.- , X 10z2)(mq/kq/day) (1.00 X 10~l)(mg/kg/day)
1.33 X 10-7

Solving for the MDD to ADI ratio for dibutyl phthalate at a 
concentration in the soil of. 5.90 x lO”^ mg/kg with an ADI of 1.00 
X 10~^ mg/kg/day:

The above calculations can be interprete’d in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) were to expose his face and 2/3 of 
his upper limbs to soil on the site, and dibutyl phthalate was • 
in the soil at a level of 5.90 x 10 mg/kg, then the MDD/ADI 
ratio would be 1.33 x 10 Since this ratio does not exceed 
1.0, no noncarcinogenic health effects would be expected for 
this dirt bike rider. The MDD/ADI ratios for chemicals 
detected in the dredge spoil on the Bristol Landfill using this 
procedure are presented in Table 6, Section lA, Appendix H.

MDD = (2.25 X 10z2)(5.90 
ADI



Inhalation of Particulates by Dirt Bike Riders

Scenario B5 - Carcinogenic Effects

ICRP
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Inhalation of contaminated dust particulates from the 
landfill terrain was identified as a potential exposure for 
dirt bike riders in the area. A fifteen-year-old teenager 
(average of ages twelve to eighteen) was modeled as 
representative for this potential exposure route.

People inhale a small amount of soil particles each day in 
the suspended particulates which exist normally in the air. 
When engaged in an activity that increases the level of 
suspended particulates the amount of soil inhaled is also 
increased. The level of respirable suspended particulates that 
were inhaled in this scenario was 7.50 x 10 kg/m^ (see 
Appendix C for the determination of this level). It was 
assumed that a fifteen-year-old dirt bike rider would ride at 
the site approximately 210 times over the 6 years of his 
lifetime (from ages 14 to 16), e.g., 2 times a week, 35 weeks a 
year for 3 years; with an additional assumption of riding 3 
hours a day each time he rode. It was assumed that dirt bike 
riding could be considered a moderate activity with the 3 respective moderate activity breathing rate (2.28 m /hr, 
1984).

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fifteen-year-old teenager, in 
this example) by a specific soil concentration (of methylene 
chloride, in this example) in the area of the landfill is 
determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) in soil and the estimated 
human intake.



Risk = (1.09 X 10
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Risk = [(7.67 X 10-10)(c)<mg/kg/day)] [(1.43
Risk = 1.10 X 10 “11 (c) for any concentration of 

methylene chloride in mg/kg soil

LADD = (7.67 x 10“10) (c) (mg/kg/day) fQj- any concentration of 
methylene chloride, (c), in soil in mg/kgSince

Risk = LADD X UCR

(Concentration) (Resp. Susp. ) (Volume insp)(Contacts/) 
(in soil_____ ) (Particulates) (per hour ) (Lifetime)

(Days per lifetime)(Fifteen-year-old body weight)
LADD=(c mq/kq)(7.50x10zZkg/m3(2.28m3/hr)(3 hr/day x Zd/wk' x 35 wk/yr x 3 yr/life) 

(365 d/yr x 70 yr/11fe)(55 kg)

LADD =

X 10-2)(mg/kg/day)-l]

Therefore, at a concentration of methylene chloride in the soil 
of 3.0 X 10 mg/kg.

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) inhales respirable particulates at a 
level of 7.50 X 10-7 kg/m^ on those days that he rides his 
dirt bike in the area, assuming he rides 3 hours a day, 2 days 
a week, 35 weeks a year, for 3 years of his lifetime, and 
methylene chloride was in the soil at a level of 3.00 x 10“^ 
mg/kg, then his upper-bound, lifetime risk of developing cancer 
from this exposure would be 3.29 x 10“^^.’ The upper-bound, 
lifetime cancer risk estimates presented by exposure to

Risk = 3.29 X 10“^2

to calculate the upper-bound, lifetime risk at any 
concentration of methylene chloride, with an inhalation UCR of 
1.43 X 10~2 (mg/kg/day)“^,

^^)(3.0 X 10 2)
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chemicals detected in the dredge spoil using this same 
procedure are presented in Table 5, Section lA, Appendix H.



Scenario Bl - Noncarcinogenic Effects

) (day
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MDD =

Inhalation of contaminated dust particulates from the 
landfill terrain was.identified as a potential exposure for 
dirt bike riders in the area. A fifteen-year-old teenager 
(average of ages twelve to eighteen) was modeled as 
representative for this potential exposure route.

People inhale a small amount of soil particles each day in 
the suspended particulates which exist normally in the air. 
When engaged in an activity that increases the level of 
suspended particulates the amount of soil inhaled is also 
increased. The level of respirable suspended particulates that —7 3were inhaled in this scenario was 7.50 x 10 kg/m (see 
Appendix C for determination of this level). It was assumed 
that dirt bike riding could be considered a moderate activity 
with the respective moderate activity breathing rate (2.28 
m^/hr, ICRP 1984).

The resulting maximum daily dose (MDD) for a dirt bike 
rider (a fifteen-yea.r-old teenager, in this example) is 
determined from the detected soil concentration (of dibutyl 
phthalate, in this example) and the estimated human intake.

MDD = (9.33 X 10z8)(5.90 X 10z2)(mq/kq/day)
ADI (1.00 X 10“l)(mg/kg/day)

MDD = (Concentration)(Resp. Susp. )(Volume insp)(Hours/) 
(in soil_) (Particulates) (per hour )(day )

(Fifteen-year-old body weight)
MDD = (c mq/kq)(7.SOxlOzZ kq/m3)(2.28 m3/hr)(3 hr/day) 

(55 kg)
(9.33 X 10“®)(c)(mg/kg/day) for any concentration 
of dibutyl phthalate, (c), in mg/kg soil

Solving for the MDD/ADI ratio for dibutyl phthalate at a 
concentration in soil of 5.9 x 10 mg/kg with an ADI of 1.00
X 10“^ mg/kg/day
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MDD = 5.50 X 10-8 
ADI

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) inhales respirable particulates at a 
level of 7.50 X 10-7 kg/m^ on those days that he rides his 
dirt bike in the area, and soil is contaminated with dibutyl 

_2 phthalate at a level of 5.9 x 10 mg/kg, the MDD/ADI ratio —8 would be 5.50 X 10 . Since this ratio does not exceed 1.0, 
ho noncarcinogenic health effects would be expected for this 
teenager. The MDD/ADI ratios for chemicals detected in the 
dredge spoil are presented in Table 6, Section lA, Appendix H.



SECTION IB

DIRT BIKE RIDERS - BTSTP WASTE
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SECTION IB

See write-up in Section lA

001908G-20

Ingestion of Soil or Waste from the BTSTP Site by Dirt Bike 
Riders

The upper-bound lifetime cancer risk estimates presented 
by exposure to chemicals detected in the BTSTP waste using the 
same procedure as described in Section lA are presented in 
Table 5, Section IB, Appendix H. The MDD/ADI ratios are 
presented in Table 6, Section IB, Appendix H.



See write-up in Section lA
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Dermal Exposure to Soil or Waste from the BTSTP Site by Dirt 
Bike Riders

The upper-bound lifetime cancer risk estimates presented 
by exposure to chemicals detected in the BTSTP waste using the 
same procedure as described in Section lA are presented in 
Table 5, Section IB, Appendix H. The MDD/ADI ratios are 
presented in Table 6, Section IB, Appendix H.



See write-up in Section lA
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Inhalation of Particulates from the BTSTP Site by Dirt Bike 
Riders

The upper-bound lifetime cancer risk estimates presented 
by exposure to chemicals detected in the BTSTP waste using the 
same procedure as described in Section lA are presented in 
Table 5, Section IB, Appendix H. The NDD/ADI ratios are 
presented in Table 6, Section IB, Appendix H.



Scenario C2 - Carcinogenic Effects

A

(1.02 X 10
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Inhalation of Volatile Chemicals by Dirt Bike Riders at the 
BTSTP Site

LADD =

LADD = (Concentration)(Volume inspired)(Absorption)(Contacts/) 
(in air_)(per hour______ )(from air ) (Lifetime )

(Days per lifetime)(Fifteen-year-old body weight)
LADD = (c mq/tn3)(2.28 m^/hourXI )(3 hr/d x 2d/wk x 35wk/yr x 3yr/d x IPX) 

(365 d/yr x 70 yr/1ife)<55 kg)
“4 )(c)(mg/kg/day) for any concentration 

of methylene chloride, (c), in air in mg/m ?

Inhalation of volatile organic chemicals from soil or 
waste from the BTSTP site (uncovered during dirt bike riding) 
was identified as a potential exposure for dirt bike riders, 
fifteen-year-old teenager was modeled as representative for 
this potential exposure route.

It was assumed that a fifteen-year-old dirt bike rider 
would ride at the site approximately 210 times over the 3 years 
of his lifetime (from ages 14 to 16), e.g., 2 times a week, 35 
weeks a year for 3 years; with an additional assumption of 
riding 3 hours a day each time he rode. In addition, it was 
assumed that only 10% of the time was the dredge spoil 
disturbed sufficiently to uncover the BTSTP waste. It was 
assumed that dirt bike riding could be considered a moderate 
activity with the respective moderate activity breathing rate 
(2.28 m^/hr, ICRP 1984).

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fifteen-year-old teenager, in 
this example) by a specific air concentration (of methylene 
chloride, in this example) from the BTSTP soil or waste is 
determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of methylene chloride, in this example) in air 
and the estimated human intake.



Risk =
Risk =

Risk = (1.46 X 10

Risk
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Since Risk
lifetime risk at any 

an inhalation UCR of
to calculate the upper-bound, 
concentration of methylene chloride with 

(mg/kg/day)“^.

Therefore, at a 
from soil or waste at 
mg/m^,

= LADD X UCR

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) inhales contaminated air from the 
BTSTP waste on those days that he rides on site, assuming he 
rides 3 hours a day, 2 days a week, 35 weeks for 3 years of his 
lifetime, and methylene chloride was in the air at a level of 
6.71 X 10”5 mg/m^, then his upper-bound, lifetime risk of^ 
developing cancer from this exposure would be 98.6 x 10 
The upper-bound, lifetime cancer risk estimates presented by 
exposure to chemicals detected in the soil or wastes at BTSTP 
site and modeled to the air using this same procedure are 
presented in Table 5, Section IB, Appendix H.

= 9.81 X 10"^^

-21.43 X 10

[(1.02 X 10-4)(c)(mg/kg/day)][(0.0143)(mg/kg/day)-l]
(1.46 X 10“6)(c) for any concentration of 
methylene chloride, (c), in mg/m^ air.

concentration of methylene chloride modeled
the BTSTP site in air of 6.71 x lO”

"®)(6.71 X 10 5)



Scenario C2 - Noncarcinogenic Effects

A

)
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___ ____ X 10~^)mg/kq/day 
(1.00 X lO"-*-) mg/kg/day

MDD = 3.30 X 10“7
ADI

MDD =

Solving for the MDD/ADI ratio for ethyl benzene at a 
concentration in air of 2.65 x 10 ® mg/m^ (modeled from a 
concentration in soil) with a ADI of 1.00 x 10 mg/kg/day.

Inhalation of volatile organic chemicals from soil or 
waste from the BTSTP site (uncovered during dirt bike riding) 
was identified as a potential exposure for dirt bike riders, 
fifteen-year-old teenager was modeled as representative for 
this potential exposure route.

It was assumed that a fifteen-year-old dirt bike rider 
would ride at the site 3 hours a day each time he rode. In 
addition, it was assumed that only 10% of the time was the 
dredge spoil disturbed sufficiently to uncover the BTSTP 
waste. It was assumed that dirt bike riding could be 
considered a moderate activity with the respective moderate 
activity breathing rate (2.28 m^/hr, ICRP 1984).

The resulting maximum daily dose (MDD) for a dirt bike 
rider (a fifteen-year-old teenager, in this example) is 
determined from the detected (or modeled) concentration (of 
ethyl benzene, in this example) and the estimated human intake.

MDD = (Concentration)(Volume inspired)(Absorption)(Hours/) 
(in air_)(per hour______ )(from air )(day I

(Fifteen-year-old body weight)
MDD = (c mq/m3)(2.28 m3/hr)(l)(3 hr/day x 10%) 

(55 kg)
1.24 X 10~2 (c)(mg/kg/day) for any concentration.
of ethyl benzene, (c), in mg/m.3 air.

MDD = (1.24 X 10~^)(2.65 
ADI
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The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) inspires contaminated air for 3 hours 
each time he rides over the BTSTP waste, and that air is^ 
contaminated with ethyl benzene at a level of 2.65 x 10 
mg/m^, the MDD/ADI ratio would be 3.30 x 10“^. Since this 
ratio does not exceed 1.0, no noncarcinogenic health effects 
would be expected for this worker. The MDD/ADI ratios for 
chemicals detected in the soil or wastes at the BTSTP site and 
modeled to the air are presented in Table 6, Section IB, 
Appendix H.



SECTION IC

DIRT BIKE RIDERS - HOG RUN CREEK
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SECTION. IC
Ingestion of Surface Water by Dirt Bike Riders
Scenario Al - Carcinogenic Effects:

LADD s
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Ingestion of contaminants in water from the Hog Run Creek 
was identified as a potential exposure for dirt bike riders in 
the area. A fifteen-year-old teenager (average of ages twelve 
to eighteen) was modeled as representative for the potential 
exposure to dirt bike riders.

As a conservative estimate, it was assumed that during 
dirt bike riding, a dirt bike rider would ingest 50 ml 
(5 X lO'^l) of contaminated water from Hog Run Creek, from 
scooping up water for a drink, each time he rides in the area. 
Other assumptions were that the dirt bike rider would ride at 
the site approximately 420 times over 3 years of his lifetime 
(from ages 14 to 16), e.g., 2 times a week, 35 weeks a year for 
3 years. The assumption of 100% absorption of each chemical 
into the body (100% gastrointestinal absorption rate) was used 
for this scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fourteen-year-old teenager, 
in this example) by a specific water concentration (of benzene, 
in this example) is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.

(Concentration)(Amount water)(Gaacrointestinal)(Contacts/) 
( in water )( ingested )( absorption )(lifetime) 

(Days per lifetime)(Fifteen-year-old body weight)
LADD « (c mg/1) (5 x 10=2 1)(1)(2 d/wk x 35 wk/yr x 3 yr/life) 

(365 d/yr X 70 yr/life)(55 kg)
LADD = (7.47 X 10~6)(c)(mg/kg/day) for any concentration of 

benzene, (c), in mg/1 water.



LSince
Risk = LADD X UCR,

Risk =
Risk =

at a modeled concentration of benzene in water of

10-3),
Risk = 1.47 X 10-9
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[(7.47 X 10-6)(c)(mg/kg/day)][(0.052)(mg/kg/day)-l]
(3.89 X 10-‘7)(c) for any concentration 
of benzene, (c), in mg/1 water.

Therefore, _3.78 X 10-3 mg/l:
Risk = (3.89 X 1O-7)(3.78 x

to calculate the upper-bound lifetime risk at any concentration 
—2 “1of benzene, with an oral UCR of 5.2 x 10 (mg/kg/day) ,

The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) ingests 50 ml of creek water on each 
day that he rides in the area, and 100% of the water is 
contaminated, assuming he ingests water 2 days a week, 35 weeks 
per year, for 3 years of his lifetime, and benzene is in the 
water at a level of 3.78 x 10~^ mg/1, then his upper-bound, 
lifetime risk of developing cancer from this exposure would be 

—Q 1.47 X 10 . The upper-bound, lifetime cancer risk estimates
presented by exposure to chemicals modeled in Hog Run Creek 
using this procedure are presented in Table 5, Section IC, 
Appendix H.



IScenario Al - Noncarcinogenic Effects:

MDD =

MDD -

-4 mg/1 with an

lOzi)(mg/kq/day)
ADI

5.06 X 10”6s
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MDD
ADI

Ingestion of contaminants in water from the Hog Run Creek 
was identified as a potential exposure for dirt bike riders in 
the area. A fifteen-year-old teenager (average of ages twelve 
to eighteen) was modeled as representative for the potential 
exposure to dirt bike riders.

As a conservative estimate, it was assumed that during 
dirt bike riding, a dirt bike rider would ingest 50 ml (5 x 
10“2 1) of contaminated water from Hog Run Creek, from 
scooping up water for a drink, each time he rides in the area. 
The assumption of 100% absorption of each chemical into the 
body (100% gastrointestinal absorption rate) was used for this 
scenario.

The resulting maximum daily dose (MDD) for a dirt bike 
rider (a fifteen-year-old teenager, in this example) is 
determined by the following equation from the detected (or 
modeled) concentration (of 1,2-dichlorobenzene, in this 
example) and the estimated human intake.

MDD - (9.09 X 10zi)(4.97 x 
(8.93 X 10~2)(mg/kg/day)

(Concentration)(Amount water)(Gastrointestinal) 
( in water )( ingested )( absorption ) (Fifteen-year-old body weight)

MDD = (c mq/l)(5 x lOZ^ 1)(1)
(55 kg)

(9.09 X 10”4)(c)(mg/kg/day) for any concentration of 
1,2-dichlorobenzene, (c), in mg/1 water.

Solving for the MDD to ADI ratio for 1,2-dichlorobenzene at a 
modeled concentration in creek water of 4.97 x 10 
ADI of 8.93 X 10”2 mg/kg/day:



I
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The above calculations can be interpreted in the following 
manner. If a dirt bike rider in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) ingests 50 ml of creek water each day 
he rides in the area, and that water is contaminated with 
1,2-dichlorobenzene at a level of 4.97 x 10 mg/1, the
MDD/ADI ratio would be 5.06 x 10“®. Since this ratio does 
not exceed 1.0, no noncarcinogneic health effects would be 
expected for this child. The MDD/ADI ratios for chemicals 
modeled in Hog Run Creek using this procedure are presented in 
Table 6, Section IC, Appendix H.



Dermal Absorption of Water by Dirt Bike Ridersi

Scenario A3 - Carcinogenic Effects:

It was

2

4
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Dermal contact with contaminants in water from the Hog Run 
Creek was identified as a potential exposure for dirt bike 
riders in the area. A fifteen-year-old teenager (average of 
ages twelve to eighteen) was modeled as representative for this 
potential exposure to dirt bike riders.

As a conservative estimate, it was assumed that during 
dirt bike riding, dermal water absorption occurs from the 
contaminated water in Hog Run Creek, i.e., it was assumed that 
a dirt bike rider would cool himself off with contaminated 
creek water, by splashing water over his exposed body surface 
area, each time he rides in the area. Other assumptions were 
that the dirt bike rider would ride at the site approximately 
210 times over the 3 years of his lifetime (from ages 14 to 
16), i.e., 2 times a week, 35 weeks a year for 3 years, 
further assumed that a fifteen-year-old dirt bike rider would 
expose his face and 2/3 of his upper limbs (2475 cm , ICRP 
1984), to the water; resulting in deposition of 2.0 mg 
water/cm^ of body surface area (Versar 1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 
octanol-water partition coefficient, greater than 10 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assumption was made that, dermal absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980), 
and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the



in

Since
Risk = LADD X UCR

-2

[(7.40 X 10“8)(c)(mg/kg/day)][(0.052)(mg/kg/day)“l]Risk =

Risk =

10-3)
Risk = 1.45 X 10-11
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chemicals evaluated for the Hog Run Creek at the Bristol 
Landfill are presented in Table 2, Section IC, Appendix H.

The upper-bound, lifetime cancer risk that would be 
presented to a dirt bike rider (a fifteen-year-old teenager, 
this example) by a water concentration (of benzene, in this 
example) in the Hog Run Creek is determined by the following 
equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.

Therefore, at a modeled concentration of benzene in creek water of 
3.78 X 10"3 mg/1:

Risk = (3.85 X 1O-9)(3.78 x

to calculate the upper-bound, lifetime risk at any 
concentration of benzene, with an oral UCR of 5.2 x 10 
(mg/kg/day)"^.

(ConcentrationXSurface area)(Water/)(Dermal abs.XContacts/) 
LADD = ( in water X exposed Xarea Xfrom water Xlifetime) 

(Days per 1 ifetimeXFifteen-year-old body weight)

LADD = (c mq/1 )(2475 cmg, X2xi0-6 kg/cmi XO.i) (2 d/wk x 35 wk/yr x 3 yr/life) 
(365 d/yr X 70 yr/lifeX55 kg)

LADD = (7.40 X 10-8)(c)(mg/kg/day) fgj- -^ny concentration of 
benzene, (c), in mg/1 water.

(3.85 X 10-8)(c) for any concentration of benzene, (c), 
in mg/1 water.
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The above calculations can be interpreted in the following 
manner. If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) splashes creek water on himself each 
time he rides in the area, and 100% of the water is 
contaminated, assuming he rides 2 days a week, 35 weeks per 
year, for 3 years of his lifetime, and benzene is in the water 
at a level of 3.78 x io“^ mg/1, then his upper-bound, 
lifetime risk of developing cancer from this exposure would be 
1.45 X lO”^^. The upper-boxuid, lifetime cancer risk 
estimates presented by exposure to chemicals modeled in Hog Run 
Creek using this procedure are presented in Table 5, Section 
IC, Appendix H.



Scenario A3 - Noncarcinogenic Effects:

assumed to

4
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to the 
of body

Dermal contact with contaminants in water from the Hog Run 
Creek was identified as a potential exposure for dirt bike 
riders in the area. A fifteen-year-old teenager (average of 
ages twelve to eighteen) was modeled as representative for this 
potential exposure to dirt bike riders.

As a conservative estimate, it was assumed that during 
dirt bike riding, dermal water absorption occurs from the 
contaminated water in Hog Run Creek area, i.e., it was assumed 
that a dirt bike rider would cool himself off with contaminated 
creek water, by splashing water over his exposed body surface” 
area, each time he rides in the area. It was further assumed 
that a fifteen-year-old dirt bike rider would expose his face 
and 2/3 of his upper limbs, (2475 cm^, ICRP 1984), 

2 water, resulting in deposition of 2.0 mg water/cm 
surface area (Versar 1984).

Dermal absorption of chemicals from water was 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 
octanol-water partition coefficient, greater than 10 
or a log greater than 4). This assumption was made 
because.skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assumption was made that, dermal absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980), 
and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the 
chemicals evaluated for Hog Run Creek at the Bristol Landfill 
are presented in Table 2, Section IC, Appendix H.

The resulting maximum daily dose (MDD) for a dirt bike 
rider (a fifteen-year-old teenager, in this example), is 
determined from the detected (or modeled) concentration



MDD =

MDD

MDD

-4 mg/1 wLth-an ADI

manner.

-8

The
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X lOzA)(mq/kq/day) 
)(mg/kg/day)

MDD 
ADI
The above.calculations can be interpreted in the following 

If a dirt bike rider (in this case assumed to be a 
fifteen-year-old teenager, but he could be any person with a 
similar exposure pattern) contacts contaminated creek water 
each day he rides in the area, and that water is 100% 
-contaminated with 1,2-dichlorobenzene at a level of 
4.97 X 10“^ mg/1, the MDD/ADI ratio would be 5.00 x 10 
Since this ratio does not exceed 1.0, no noncarcinogenic 
health effects would be expected for this dirt bike rider. 
MDD/ADI ratios for chemicals modeled in Hog Run Creek using 
this procedure are presented in Table 6, Section IC, Appendix H.

Solving for the MDD/ADI ratio for 1,2-dichlorobenzene at a 
modeled water concentration of 4.97 x 10 
of 8.93 X 10 mg/kg/day:

(Concentration)(Surface area)(Water/)(Dermal abs.) 
( in water )( exposed )(area )(from water ) 

(Fifteen-year-old body weight)
= (c mq/l)(2475 cmZ)(2 x lOzlkq/cmZ)(0.1) 

(55 kg)
= (9.00 X 10”6)(c)(mg/kg/day) for any concentration 

of 1,2-dichlorobenzene, (c), in mg/1 water.

(of 1,2-dichlorobenzene, in this example) and the estimated 
human intake.

MDD = (9.00 X 10zA)(4.97ADI = (8.93 X 10-2
= 5.00 X 10-8
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SECTION 2

Scenario Bl - Carcinogenic Effects
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Ingestion of contaminated soil from the landfill waste was 
identified as a potential exposure for adult workers at the 
BTSTP site. An adult male was modeled as representative for 
this potential exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food, 
worker would ingest 10 mg 
worked at the BTSTP site.

(Concentration)(Amount soil)(Gastrointestinal)(Contacts/) 
LADD = ( in soil )( ingested )( absorption )(lifetime).------ (Days per lifetime)(Adult male body weight)

It was assumed that an adult 
of contaminated soil each day he 
This assumption is based on

ENVIRON*s reviews of literature describing soil ingestion rates 
(see Appendix E). Other assumptions were that a workers would 
be in contact with the soil approximately 10 days, e.g., 5 days 
a week, 2 weeks total. The assumption of 100% absorption of 
each chemical into the body (100% gastrointestinal absorption 
rate) was used for this scenario. The soil ingested was 
assumed to be contaminated 100% of the time.

The upper-bound, lifetime cancer risk that would be 
presented to a worker by a specific soil concentration (of 
methylene chloride, in this example) is determined by the 
following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated human 
intake.

Ingestion of Soil by Outside Contractors at the BTSTP Site



since
Risk = LADD x UCR,

Risk

10-2)
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Therefore, at a concentration of methylene chloride in soil of _o9.5 X 10 mg/kg:

Risk = [(5.59 X 10“ll)(c)(mg/kg/day)][(0.0075)(mg/kg/day)“l]
= (4.19 X 10“13-)(c) for any concentration of 
methylene chloride in mg/kg soil.

LADD = (c mq/kq)(l x lOz:^ kq)(i)(5 d/wk x 2 wks/life) 
(365 d/yr x 70 yr/life)(70 kg)

LADD = (5.59 X lO'^l)(c)(mg/kg/day) for any concentration of 
methylene chloride, (c), in mg/kg soil.

Risk = (4.19 X. 1O-13)(9.5 x
Risk = 3.98 X 10“^^

The above calculations can be interpreted in the following 
manner. If a worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 
were to ingest 10 mg of soil on those days that he worked at 
the BTSTP site, and 100% of the soil was contaminated, assuming 
he ingested soil 5 days a week, 2 weeks total, and methylene 
chloride was in the soil at a level of 9.5 x 10“^ mg/kg, then 
his upper-bound, lifetime risk of developing cancer from this 

— 14 exposure would be 3.98 x 10 The upper-bound, lifetime 
cancer risk estimates presented by exposure to chemicals 
detected in the soil or wastes at the BTSTP site using this 
same procedure are presented in Table 5, Section 2, Appendix H.

to calculate the upper-bound lifetime risk at any concentration of 
methylene chloride, with an oral UCR of 7.5 x 10“^ (mg/kg/day)~^:



Scenario Bl - Noncarcinogenic Effects

MDD =

MDD =

MDD =
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_____X io2)(mq/kq/day)
(mg/kg/day)

Ingestion of contaminated soil from the landfill waste was 
identified as a potential exposure for adult workers at the 
BTSTP site. An adult male was modeled as representative for 
this potential exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food. It was assumed that an adult 
worker would ingest 10 mg of contaminated soil each day he 
worked at the BTSTP site. This assumption is based on 
ENVIRON’s reviews of literature describing soil ingestion rates 
(see Appendix E). The assumption of 100% absorption of each 
chemical into the body (100% gastrointestinal absorption rate) 
was used for this scenario. The soil ingested was assumed to 
be contaminated 100% of the time.

The resulting maximum daily dose (MDD) for a worker is 
determined from the detected concentration (of phenol, in this 
example) and the estimated human intake.

U.OO X 10-1
MDD = 8.61 X 10“^ 
ADI

(Concentration)(Amount soil)(Gastrointestinal)
( in soil )( ingested )( absorption ) 

(Adult male body weight)
(c mq/kq)(l x 10z5kq)(l) (70 kg)
(1.43 X 10“‘7)(c)(mg/kg/day) for any concentration of 
phenol, (c), in mg/kg soil.

Solving for the MDD to ADI ratio for phenol at a concentration in 
the soil of 6.03 x 10^ mg/kg with a sxxbchronic oral ADI of 
1.00 X 10“^ mg/kg/day:

MDD = (1.43 X 10z2)(6.03 
ADI



The MDD/ADI ratios
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The above calculations can be interpreted in the following 
manner. If worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 
ingests 10 mg of soil each day he works at the BTSTP site and 
the soil there is contaminated with phenol at a level of 6.03 x 
10 mg/kg, the MDD/ADI ratio would be 8.61 x lO” . Since 
this ratio does not exceed 1.0, no noncarcinogenic health 
effects would be expected for this worker, 
for chemicals detected in the soil or wastes at the BTSTP site 
are presented in Table 6, Section 2, Appendix H.



Soil by Outside Contractors at the BTSTP SiteDermal Exposure to

Scenario B2 - Carcinogenic Effects
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Dermal contact with contaminated soil in the landfill area 
was considered to be a potential exposure for workers at the 
BTSTP site. Adult males were modeled as representative for 
this potential exposure route.

The assumptions were made that an adult male worker would 
be at the site approximately 10 days, e.g., 5 days a week, 2 
weeks total. It was further assumed that he would get dirt on 
his face and 2/3 of his upper limbs (2970 cm^, ICRP 1984); 
resulting in deposition of 0.5 mg soil/cm^ of body surface 
area (Lepow et al. 1975) (see Appendix E).

Dermal absorption was assumed to be less than 100% because 
of the barrier provided by the skin. Dermal absorption from 
soil was assumed to be 1% of that present in the soil on the 
skin surface for chemicals with a high (log greater 
than 4), based on a conservative estimate using dermal 
absorption data obtained by Poiger and Schlatter (1980). 
Dermal absorption for all other chemicals was assumed to be 
10%, unless additional chemical-specific information on dermal 
absorption was available (see Appendix E). (The dermal 
absorption coefficients and log for all the chemicals 
detected in the soil or wastes at the BTSTP site are presented 
in Table 2, Section 2, Appendix H.)

The upper-bound, lifetime cancer risk that would be 
presented to an adult male worker by a specific soil 
concentration (of methylene chloride, in this example) is 
determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated human 
intake.



©
LADD - (

Since
Risk - LADD X UCR, .

)

Risk = 5.92 X 10“13
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to calculate the upper-bound lifetime risk at any concentration —3of methylene chloride, with a UCR of 7.50 x 10
(mg/kg/day)“^

(Concentration)(Surface area)(Soil/)(Dermal abs.)(Contact/) 
in soil )( exposed )( area)( from soil )(lifetime) 
(Days per lifetime)(Adult male body weight)

LADD = (c nig/kg)(2970 cm2 xsxIOzZ kg/cm2 )(0.l)(.5 d/wk x2wks)
(365 d/yr X 7Q yrs/life)(70 kg)

(8.30 X 10“10)(c)(mg/kg/day) for any concentration of 
methylene chloride, (c), in mg/kg soil.

Risk = [(8.30 X 10“10) (c)(mg/kg/day).] [ (0.0075)(mg/kg/day)“l]
Risk = (6.23 X 10“12)(q) for any concentration of 

methylene chloride in mg/kg soil.

(6.23 X 10

LADD =

Therefore, at a concentration of methylene chloride in soil of 
9.5 X 10“2 mg/kg:

)(9.5 X 10”2

The above calculations can be interpreted in the following 
^manner. If worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 
were to expose his face and 2/3 of his upper limbs (2970 cm ) 
to soil in the site, assuming he was there 5 days a week, 2 
weeks total, and methylene chloride was in the soil at a level —2 of 9.5 X 10 mg/kg, then his upper-bound, lifetime risk of 
developing cancer from this exposure would be 5.92 x 10~^^. 
The upper-bound, lifetime cancer risk estimates presented by 
exposure to chemicals detected in the soil or wastes at the 
BTSTP site are presented in Table 5, Section 2, Appendix H.

Risk



Scenario B2 - Noncarcinogenic Effects

of

MDD =

■ MDD =

MDD =
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Dermal contact with contaminated soil in the landfill area 
was considered to be a potential exposure for workers at the 
BTSTP site. Adult males were modeled as representative for 
this potential exposure route.

The assumptions were made that an adult male worker would 2 get dirt on his face and 2/3 of his upper limbs (2970 cm , 
(ICRP 1984); resulting in deposition of 0.5 mg soil/cm^ 
body surface area (Lepow et al. 1975) (see Appendix E).

Dermal absorption was assumed to be less than 100% because 
of the barrier provided by the skin. Dermal absorption from 
soil was assumed to be 1% of that present in the soil on the 
skin surface for chemicals with a high (log greater 
than 4), based on a conservative estimate using dermal 
absorption data obtained by Poiger and Schlatter (1980). 
Dermal absorption for all other chemicals was assumed to be 
10%, unless additional chemical-specific information on dermal 
absorption is available (see Appendix E). (The dermal 
absorption coefficients and log K^^s for all the chemicals 
detected in soil or wastes at the BTSTP site are presented in 
Table 2, Section 2, Appendix H.)

The resulting maximum daily dose (MDD) for an adult male 
worker is determined from the detected concentration (of 
phenol, in this example) and the estimated human intake.

(Concentration)(Surface area)(Soil)(Dermal absorption) 
( in soil )( exposed )(Area)( from soil ) 

(Adult male body weight)
(c mg/kq)(2970 cm2)(5 x lOzZ kg/cm2)(0.1)

(70 kg)
(2.12 X 10“®)(c)(mg/kg/day) for any concentration of 
phenol, (c), in mg/kg soil.



6
mg/kg/day:

s
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MDD 
ADI

Solving for the MDD to ADI ratio for phenol at a concentration 2in the soil of 6.03 x 10 mg/kg with a subchronic ADI of 1.00
X 10"^

The above calculations can be interpreted in the following 
manner. If a worker (in this case assumed to be an adult male, 
but he could_be any person with a similar exposure pattern) 2 were to expose his face and 2/3 of his upper limbs (2970 cm ) 
to soil in the site, and phenol was in the soil at a level of 
6.03 X 10 mg/kg, then the MDD/ADI ratio would be 1.28 x -210 Since this ratio does not exceed 1.0, no 
noncarcinogenic health effects would be expected for this 
worker. The MDD/ADI ratios for chemicals detected in the soil 
or waste at the BTSTP site using this same procedure are 
presented in Table 6, Section 2, Appendix H.

(2.12 X 1O~6)(6.O3 X 10^)(mq/kq/day)
(1.00 X 10“l)(mg/kg/day)

MDD = 1.28 X 10“2
ADI
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Inhalation of Particulates by Outside Contractors at the BTSTP 
Site
Scenario B5 - Carcinogenic Effects

LADD -

X 5d/wk X 2w/1ife)

(1.02 X 10-12)(c)(mg/kg/day) for any concentration 
of methylene chloride, (c), in soil in mg/kg.

LADD = (c mq/kg)(9.50x10z9 kq/m3)(2.4 ni3/hr)(8 hr/day 
<365 d/yr x IQ yr/life)(70 kg)

LADD = (Concentration)(Resp. Susp. )(Volume insp)(Contacts/) (in soil_____ )^Particulates)(per hour )(Lifetime )
(Days per lifetime)(Adult male body weight)

Inhalation of contaminated dust particulates from the 
BTSTP site terrain was identified as a potential exposure for 
outside contractors at the BTSTP site. An adult male worker 
was modeled as representative for this potential exposure route.

People inhale a small amount of soil particles each day in 
the suspended particulates which exist normally in the air. 
When engaged in an activity that increases the level of 
suspended particulates the amount of soil inhaled is also 
increased. The level of respirable suspended particulates that 
were inhaled in this scenario was 9.50 x 10 kg/m (see 
Appendix C for the determination of this level). It was 
assumed that a worker would work at the site 8 hours a day, 
days a week for 2 weeks total. It was assximed that the worker 
would be engaged in moderate activity with the respective 
moderate activity breathing rate (2.4 m^/hr, ICRP 1984).

The upper-bound, lifetime cancer risk that would be 
presented to a worker (an. adult male, in this example) by a 
specific soil concentration (of methylene chloride, in this 
example) is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) in soil and the estimated 
human intake.
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Risk = (1.46 X 10
Risk = 1.39 X 10

SinceRisk = LADD x UCR
to calculate the upper-bound, lifetime risk at any 
concentration of methylene chloride, with an inhalation UCR of 
1.43 X 10“2 (mg/kg/day)~^,

The above calculations can be interpreted in the following 
manner. If a worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 
inhales respirable particulates at a level of 9.50 x —9- 310 kg/m on those days that he works at the BTSTP site, 
assuming he works 8 hours a day, 5 days a week, 2 weeks total 
in his lifetime, and methylene chloride was in the soil at a 
level of 9.50 X 10 mg/kg, then his upper-bound, lifetime 
risk of developing cancer from this exposure would be 
1.39 X 10“^5. The upper-bound, lifetime cancer risk 
estimates presented by exposure to chemicals detected in the 
soil or waste at the BTSTP site using this same procedure are 
presented in Table 5, Section 2, Appendix H.

Risk = [(1.02 X 10-12)(c)(mg/kg/day)]C(1.43 x lO-2)<mg/kg/day>-1]
= 1.46 X 10 “14 (q) for any concentration of 
methylene chloride in mg/kg soil

Therefore, at a concentration of methylene chloride in the soil 
of 9.50 X 10“2 mg/kg

~^^)(9.50 X 10”2) 
-15
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,.03 X 10^) (mg/kg/day) 
) mg/kg/dayMDD = (2.61 X 1OZ2)(

ADI (1.90 X 10^

2 soil of 6.03 X 10*^ 
10~^ mg/kg/day.

of phenol, (c), in mg/kg of soil.
Solving for the MDD/ADI ratio for phenol at a concentration in 

mg/kg, with a subchronic ADI of 1-90 x

- (Concentration)(Resp. Susp. )(Volume insp.)(Hours/) 
(in soil___ )(Particulates)(per hour )(day

(Adult male body weight)
(c mg/kg)(9.50 x 10z2 kg/m3)(2.4 m3/hr)(8 hr/day)

(70 kg)
= (2.61 X 10-9)(c)(mg/kg/day) for any concentration

Inhalation of contaminated dust particulates from the 
BTSTP site terrain was identified as a potential exposure for 
outside contractors at the BTSTP site. An adult male worker 
was modeled as representative for this potential exposure route.

People inhale a small amount of soil particles each day in 
the suspended particulates which exist normally in the air. 
When engaged in an activity that increases the level of 
suspended particulates the amount of soil inhaled is also 
increased, 
were inhaled in this scenario was 9.50 x 10 
Appendix C for the determination of this level), 
assumed that a ’----  ---

The level of respirable suspended particulates that 
kg/m^ (see
■‘ , It was 

workerwould work at the site 8 hours a day and 
that the worker would be engaged in moderate activity with the 
respective moderate activity breathing rate (2.4 m /hr, ICRP 
1984).

The resulting maximum daily dose (MDD) for a worker (an 
. adult male, in this example) is determined from the detected 
(or modeled) concentration (of phenol, in this example) and the 
estimated human intake.
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MDD = 8.27 X 10-6 
ADI

The above calculations can be interpreted in the following 
manner. If a worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 

—9 inhales respirable particulates at a level of 9.50 x 10 
kg/m3 on those days that he works at the BTSTP site, and soil 
is contaminated with phenol at a level of 6.03 x 10^ mg/kg, 
the MDD/ADI ratio would be 8.27 x lO”®. Since this ratio
does not exceed 1.0, no noncarcinogenic health effects would be 
expected for this worker. The MDD/ADI ratios for chemicals 
detected in the soil or waste at the BTSTP site are presented 
in Table 6, Section 2, Appendix H.
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Since

Risk = LADD X UCR
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Inhalation of Volatile Chemicals by Outside Contractocs at the 
BTSTP Site
Scenario C2 - Carcinogenic Effects

Inhalation of volatile organic chemicals at the BTSTP site 
was identified as a potential exposure for outside contractors 
working at the site. An adult male was modeled as 
representative for this potential exposure route.

It was assumed that a worker would work at the site 8 
hours a day, 5 days a week for 2 weeks total and the worker 
would be engaged in moderate activity with the respective 
moderate activity breathing rate (2.4 m^/hr, ICRP 1984). 
additional assximption was made that 100% of inspired 
contaminants would be absorbed into the bloodstream.

The upper-bound, lifetime cancer risk that would be 
presented to a worker (an adult male, in this example) by a 
specific air concentration (of methylene chloride, in this 
example) at the BTSTP site is determined by the following 
equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of methylene chloride, in this example) in air 
and the estimated human intake.

(365 d/yr X 70 yr/life)(70 kg)
(1.07 X 10“^)(c)(mg/kg/day) for any concentration 

of methylene chloride, (c), in air in mg/m .LADD =

to calculate the upper-bound, lifetime risk at any 
concentration of methylene chloride with an inhalation UCR of 

—2 —11.43 X 10 (mg/kg/day) ,

LADD = (Concentration)(VoIxune inspired)(Absorption)(Contacts/) 
(in air )(per hour ) (from air ) (Lifetime ) 

(Days per lifetime)(Adult male body weight)
LADD =■ (c mq/m3)(2.4 m3/hour)(1)(8 hr/d x 5 d/wk x 2 wk/life)



Risk = (1.54 X 10 )

-8Risk = 1.05 X 10
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Risk =

The above calculations can be interpreted in the following 
manner. If a worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern) 
inhales contaminated air at the BTSTP site on those days that 
he works at the BTSTP site, assuming he works 8 hours a day, 5 
days a week, 2 weeks total in his lifetime, and methylene 
chloride was in the air at a level of 6.81 x 10 mg/m , 
then his upper-bound, lifetime risk of developing cancer from —8 this exposure would be 1.05 x 10 . The upper-bound,
lifetime cancer risk estimates presented by exposure to 
chemicals detected in the soil or wastes at BTSTP site and 
modeled to the air using this same procedure are presented in 
Table 5, Section 2, Appendix H.

[(1.07 X 10~4)(c)(mg/kg/day)][(0.0143)(mg/kg/day)“l]
Risk = (1.54 X 10”6)(c) for any concentration of 

methylene chloride, (c), in mg/m3 air.
Therefore, at a.concentration of methylene chloride modeled 
from soil or waste at the BTSTP site in air of 6.81 x 10~^ 
mg/m^,

~®)(6.81 X 10-3



Scenario C2 - Noncarcinogenic Effects

MDD =

MDD

Solving

mg/kg/day.
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MDD
ADI
The above calculations can be interpreted in the following 

manner. If a worker (in this case assumed to be an adult male, 
but he could be any person with a similar exposure pattern)

(Concentration)(Volume inspired)(Absorption)(Hours/) 
(in air______ )(per hour )(from air )(day__ )_

(Adult male body weight)
(c mq/m3)(2.4 m3/hr)(l)(8 hr/day) 

(70 kg)
2.74 X 10“l (c)(mg/kg/day) for any concentration 
of phenol, (c), in mg/m^ air.

for the MDD/ADI ratio for phenol at a concentration in 
air of 4.34 x lO”^ mg/m^ (modeled from a concentration in 
soil) with a subchronic ADI of 1.90 x 10

(2.74 X iozl)(4.34 X 10zl)mg/kq/day 
(1.90 X 10“-^) mg/kg/day

6.27 X 10-1

MDD =

Inhalation of volatile organic chemicals at the BTSTP site 
was identified as a potential exposure for outside contractors 
working at the site. An adult male was modeled as 
representative for this potential exposure route.

It was assumed that a worker would work at the site 8 
hours a day and that the worker would be engaged in moderate 
activity with the respective moderate activity breathing rate 
(2.4 m^/hr, ICRP 1984). An additional assumption was made 
that 100% of the inspired contaminants would be absorbed to the 
bloodstream.

The resulting maximum daily dose (MDD) for a worker (an 
adult male, in this example) is determined from the detected 
(or modeled) concentration (of phenol, in this example) and the 
estimated hximan intake.

MDD - 
ADI
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inspires contaminated air for 8 hours each time he works at the 
BTSTP site, and that air. is contaminated with phenol at a level 
of 4.34 X 10“^ mg/m^, the MDD/ADI ratio would be 6.27 x 
10~^. Since this ratio does not exceed 1.0, no 
noncarcinogenic health effects would be expected for this 
worker. The MDD/ADI ratios for chemicals detected in the soil 
or wastes at the BTSTP site and modeled to the air are 
presented in Table 6, Section 2, Appendix H.



, SECTION 3

Ingestion of Surface Water by a Residential Family

Scenario Al - Carcinogenic Effects:
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Ingestion of contaminants in the drinking water was 
identified as a potential exposure for residents in the local 
community who are served by Bristol Water Plant which draws 
water from the Delaware River. An adult male, adult female, 
fifteen-year-old teenager (average of ages twelve to eighteen), 
nine-year-old child (average of ages six to twelve), and 
four-year-old child (average of ages two to six) were modeled 
as representative for this potential exposure to residents.

As a conservative estimate, it was assumed that adult and 
teenage residents ingested 2 liters (2 kg), and children (nine- 
and four-year-olds) ingested 1 liter (1 kg) of contaminated

■ water each day for the duration of their lifetimes. The 
durations of lifetime applied were 52 years for an adult male, 
ages 18 to 70, 59 years for an adult female, ages 18 to 77, 6 
years for a fifteen-year-old teenager, ages 12 to 18, 6 years 
for a nine-year-old child, ages 6 to 12, and 4 years for a 
four-year-old child, ages 2 to 6. The assximption of 100% 
absorption of each chemical into the body (100% 
gastrointestinal absorption rate) was used for this scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a resident (a nine-year-old child, in this 
example) by a water concentration (of benzene, in this example) 
is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of. benzene, in this example) and the estimated 
human intake.



LADD

Since
Risk

mg/1:

10-6),
Risk = 4.64 X 10-10

manner.
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the same
The

» LADD X UCR,

Risk =

to calculate the upper-bound lifetime risk at any concentration 
of benzene, with an oral UCR of 5.2 x 10 ‘‘(mg/kg/day)-l,

[(2.76 X 10-3)(c)(mg/kg/day)][(5.2 x 10-2) 
(mg/kg/day)-l]

Risk = (1.44 X 10-4)(c) for any concentration 
of benzene, (c), in mg/1 water.

The above calculations can be interpreted in the following 
If a resident (in this case assumed to be a 

nine-year-old child, but he could be any person with a similar 
exposure pattern) ingests 1 liter of water per day, and 100% of 
the water was contaminated, assuming he ingests water 365 days 
per year, for 6 years of his lifetime, and benzene was in the 
water at a level of 3.23 x lO"® mg/1, then his upper-bound, 
lifetime risk of developing cancer from this exposure would be 
4.64 X 10”^°. To calculate the upper-bound, lifetime cancer 
risk estimates for an adult male, an adult female, a 
fifteen-year-old teenager, or a four-year-old child, 
procedure is used with the assumptions defined above.

Therefore, at a modeled concentration of benzene in drinking 
water of 3.23 x io“®

(Concentration)(Amount water)(Gastrointestinal)(Contacts/) 
LADD = ( in water )( ingested )( absorption )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)
LADD = (c mg/l)(l 1)(1)(365 d/yr x 6 yr/life)(365 d/yr x 70 yr/life)(31 kg)

(2.76 X 10-3)(c)(mg/kg/day) for any concentration of 
benzene, (c), in mg/1 water.

Risk = (1.44 X 10-4)(3.23 x
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upper-bound, lifetime cancer risk estimates presented by 
exposure to chemicals modeled in the Delaware River (at 500 
feet off the bank) for drinking water using this procedure are 
presented in Table 5, Section 3, Appendix H.



Scenario Al - Nonearcinogenic Effects:

MDD =

MDD =

-7 mg/1
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___ _ ___ Z, X lOzZ) (mq/kq/day)
(8.93 X 10“2)(mg/kg/day)

(Concentration)(Amount water)(Gastrointestinal) 
( in water )( ingested )( absorption ) 

(Nine-year-old body weight)

MDD = (3.23 X 10z2)(3.81
ADI <

Ingestion of contaminants in the drinking water was 
identified as a potential exposure for residents in the local 
community who are served by the Bristol Water Plant which draws 
water from the Delaware River. An adult male, adult female, 
fifteen-year-old teenager (average of ages twelve to eighteen), 
nine-year-old child (average of ages six to twelve), and 
four-year-old child (average of ages two to six) were modeled 
as representative for this potential exposure to residents.

As a conservative estimate, it was assumed that the adult 
and teenage residents ingested 2 liters (2 kg), and children 
(nine- and four-year-olds) ingested 1 liter (1 kg), of 
contaminated water each day. The assumption of 100% absorption 
of each chemical into the body (100% gastrointestinal 
absorption rate) was used for this scenario.

The resulting maximum daily dose (MDD) for a resident (a 
nine-year-old child, in this example) is determined by the 
following equation from the detected (or modeled) concentration 
(of 1,2-dichlorobenzene, in this example) and the estimated 
human intake.

Solving for the MDD to ADI ratio for 1,2-dichlorobenzene at a 
modeled concentration in drinking water of 3.81 x 10 
with an ADI of 8.93 x 10 mg/kg/day:

MDD = (c mq/l)(l 1)(1)
(31 kg)

(3.23 X 10“2)(c)(mg/kg/day) for any concentration of 
1,2-dichlorobenzene, (c), in mg/1 water.
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MDD
ADI

= 1.38 X 10-7

The above calculations can be interpreted in the following 
manner. If a resident (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) ingests 1 liter of water/day, and that water 
is contaminated with 1,2-dichlorobenzene at a level of 
3.81 X 10“^ mg/1, the MDD/ADI ratio would be 1.38 x 10“^.
Since this ratio does not exceed 1.0, no noncarcinogenic health 
effects would be expected for this child. The MDD/ADI ratio 
for an adult male, an adult female, a fifteen-year-old 
teenager, or a four-year-old child would be determined by 
applying the same procedure with the assumptions defined 
above. The MDD/ADI ratios for chemicals modeled in the 
Delaware River (at 500 feet off the bank) for drinking water 
using this procedure are presented in Table 6, Section 3, 
Appendix H.



Dermal Absorption of Water during Showering

Scenario A5 - Carcinogenic Effects:
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Dermal contact with contaminants in water during showering 
was identified as a potential exposure for residents in the 
local community who are served by the Bristol Water Plant which 
draws water from the Delaware River. An adult male, adult 
female, fifteen-year-old teenager (average of ages twelve to 
eighteen), nine-year-old child (average of ages six to twelve), 
and four-year-old child (average of ages two to six) were 
modeled as representative for this potential exposure to 
residents.

The assumption was made that residents in all age groups 
shower 365 days per year for the duration of their lifetimes. 
The durations of lifetime applied were 52 .years for an adult 
male, ages 18 to 70, 59 years for an adult female, ages 18 to 
77, 6 years for a fifteen-year-old teenager, ages 12 to 18, 6 
years for a nine—year-old child, ages 6 to 12, and 4 years for 
a four-year-old child, ages 2 to 6. It was further assumed 
that each would expose all of his body surface area to the 
water (18000 cm^, 16000 cm^, 15000 cm^, 9000 cm^, and 
7000 cm^, respectively; ICRP 1984), resulting in deposition 
of 2.0 mg water/cm^ of body surface area (Versar 1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 
octanol-water partition coefficient, greater than 10 
or a log greater than 4). This as«=!uinption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assumption was made that, dermal absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980),
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LADD X UCR
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Risk = [(4.98 X 10“6)(c)(mg/kg/day)][(0.052)(mg/kg/day)“^]
Risk = (2.59 X 10“'7)(c) for any concentration of benzene, (c), 

in mg/1 water.

and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the 
chemicals modeled to the Delaware River for potential use in 
showering for this assessment are presented in Table 2, Section 
3, Appendix H).

The upper-bound, lifetime cancer risk that would be 
presented to a resident (a nine-year-old child, in this 
example) by a water concentration (of benzene, in this example) 
in the shower water is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.

Risk =

Therefore, at a modeled concentration of benzene in water used 
for showers of 3.23 x 10~^ mg/1:

Risk = (2.59 X IQ—^)(3.23 x

to calculate the upper-bound, lifetime risk at any 
concentration of benzene, with an oral UCR of 5.2 x 10 
(mg/kg/day)-l.

(Concentration)(Surface area)(Water/)(Dermal abs.)(Contacts/) 
LADD = ( in water )( exposed )(area )(from water )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)

LADD = (c mq/kq)(9000 cm 2)(2x10z6 kq/cm 2) (OJ)(.365 d/yr x 6 yr/life) 
(365 d/yr x 70 yr/life)<31 kg) .

LADD = (4.98 X 10“6)(c)(mg/kg/day) for any concentration of 
benzene, (c), in mg/1 water.



Risk = 8.36 x 10-13
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The above calculations can be interpreted in the following 
manner. If.a resident (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) exposes his total body surface area to the 
water, assxxning he showers 365 days per year, 6 years of his. 
lifetime, and benzene is in the water at a level of 3.23 x 
10“^ mg/1, then his upper-bound, lifetime risk of developing 
cancer from this exposure would be 8.36 x To
calculate the upper-bound, lifetime cancer risk estimates for 
an adult male, an adult female, a fifteen-year-old teenager, or 
a four-year-old child the same procedure is used with the 
assumptions defined above. The. upper-bound, lifetime cancer 
risk estimates presented by exposure to chemicals modeled in 
the Delaware River (at 50.0 feet off the bank) to be used for 
showering using this procedure are presented in Table 5, 
Section 3, Appendix H.



Scenario A5 - Noncarcinogenic Effects;
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Dermal contact with contaminants in water during showering 
was identified as a potential exposure for residents in the 
local community who are served by the Bristol Water Plant which 
draws water from the Delaware River. An adult male, adult 
female, fifteen-year-old teenager (average of ages twelve to 
eighteen), nine-year-old child (average of ages six to twelve), 
and four-year-old child (average of ages two to six) were 
modeled as representative for this potential exposure to 
residents.

The assumption was made that during a daily shower a 
resident (an adult male, adult female, fifteen-year-old 
teenager, nine-year-old child, and four-year-old child) would 
expose all of his body surface area to the water (18000 cm^, 

2 2 9 216000 cm , 15000 cm , 9000 cm , and 7000 cm , 
respectively; ICRP 1984), resulting in deposition of 2.0 mg 2 water/cm of body surface area (Versar 1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 
octanol-water partition coefficient, greater than 10^ 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assxunption was made that, dermal absorption from 
water for chemicals with a log greater than'4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980), 
and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the 
chemicals modeled in the Delaware River to be used for 
showering for this assessment are in Table 2, Section 3, 
Appendix H).
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The resulting maximum daily dose (MDD) for a resident (a 
nine-year-old child, in this example) is determined from the 
detected (or modeled) concentration (of 1,2-dichlorobenzene, 
inthis example) in water for showers and the estimated human 
intake.

MDD = 
ADI =

= (5.81 X 10”5)(c)(mg/kg/day) for any concentration 
of 1,2-dichlorobenzene, (c), in mg/1 water.

(Concentration)(Surface area)(Water/)(Dermal abs.) 
= ( in water )( exposed )(area )(from water ) 

(Nine-year-old body weight)

MDD 
ADI
The above calculations can be interpreted in the following 

manner. If a resident (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) contacts contaminated water each day he 
showers, and that water is contaminated with 
1,2-dichlorobenzene at a level of 3.81 x 10 
MDD/ADI ratio would be 2.48 x 10“^°. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this resident. For an adult male, an adult 
female, a fifteen-year-old teenager, or a four-year-old child 
the MDD/ADI ratios would be calculated using the same procedure 
with the assiimptions above. The MDD/ADI ratios for chemicals 
modeled in the Delaware River (at 500 feet off the bank) to be

(5.81 X 10z5)(3.81 X 10z2)(mq/kg/day) 
(8.93 X 10”^)(mg/kg/day)

2.48 X 10-10

Solving for the MDD/ADI ratio for 1,2-dichlorobenzene at a 
concentration in water of 3.81 x 10 mg/1 with an ADI of 
8.93 X 10 mg/kg/day:

= (c mq/l)(9000 cm2)(2 x lOZ^ kq/cm2)(0.1) 
(31 kg)
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used for showers using this procedure are presented in Table 6, 
Section 3, Appendix H.



Inha1ation of Volatile Chemicals during Showering

Scenario C3 - Carcinogenic Effects
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Inhalation of chemicals which have volatilized from water 
during showering was identified as a potential exposure for 
residents in the local community. An adult male, adult female, 
fifteen-year-old teenager (average of ages twelve to eighteen), 
nine-year-old child (average of ages six to twelve), and 
four-year-old child (average of ages two to six) were modeled 
as representative for this potential exposure to residents.

The assumption was made that residents in all age groups 
shower 365 days per year for the duration of their lifetimes. 
The durations of lifetime applied were 52 years for an adult 
male, ages 18 to 70, 59 years for an adult female, ages 18 to 
77, 6 years for a fifteen-year-old teenager, ages 12 to 18, 6 
years for a nine—year—old child, ages 6 to 12, and 4 years for 
a four-year-old child, ages 2 to 6. In addition, it was 
assumed that each person would shower for 15 minutes (1/4 of an 
hour) each day. Showering was considered light activity and 
the respective light activity breathing rate was used (1.2, 
1.14, 1.14, 0.78, 0.39 m^/hr, respectively; ICRP 1984). It 
was further assumed that 100% of the inspired contaminants 
would be absorbed to the bloodstream.

The upper-bound, lifetime cancer risk that would be 
presented to a resident (a nine-year-old child, in this 
example) by an air concentration modeled from a water 
concentration (of benzene, in this example) is determined by 
the following equestions.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.



LADD

LADD
of benzene, (c), in air in mg/m^

X

-9Risk = 2.12 X 10
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Since
Risk = LADD X UCR

Risk =

Risk =

Risk =

(1.40 X 10“5

= (Concentration)(Volume inspired)(Absorption)(Contacts/) 
•( in air_____) (per hour ____ )(from air ) (Lifetime )

(Days per lifetime)(Nine-year-old body weight)
LADD = (c mg/m3)(0.7i3 m^/hr) (1) (0.25 hr/d x 365 d/yr x 6 yr) 

(365 d/yr x 70 yr/life)(31 kg)
= 5.39 X 10“4 (c)(mg/kg/day) for any concentration

to calculate the upper-bound, lifetime risk at any 
concentration of benzene with an inhalation UCR of 2.60 
10“2 (mg/kg/day)

)(1.51 X 10“'*)

[(5.39 X 10-4)(c),(mg/kg/day)][(0.026) 
(mg/kg/day)-l]

(1.40 X 10“5)(c) for any concentration of 
benzene, (c), in mg/m^ air

Therefore, at a concentration of benzene in air in a shower of 
1.51 X 10"* mg/m^.

The above calculations can be interpreted in the following 
manner. If a resident (in this case assumed to be a 
nine-year-old child, but could be any person with a similar 
exposure pattern) inspires contaminated air each time he 
showers, assuming he showers 365 days a year for 6 years of his 
lifetime, and benzene was in the air at a level of 1.51 x 

-4 310 mg/m , then his upper-bound, lifetime risk of 
developing cancer from this exposure would be 2.12 x 10“^. 
To calculate the upper-bound, lifetime cancer risk estimates 
for an adult male, an adult female, a fifteen—year-old 
teenager, and a four-year-old child the same procedure is used
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with the assumptions defined above. The upper-bound, lifetime 
cancer risk estimates presented by exposure to chemicals 
detected in the water and modeled to the air using this same 
procedure are presented in Table 5, Section 3, Appendix H.



Scenario C3 - Noncarcinogenic Effects

MDD

MDD
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MDD = (6.29 X 1Qz3)(i.4O 
ADI

___ ____ X 10z5)mq/kq/day (8.93 X 10“-^) mg/kg/day
MDD =9.86 X 10-7
ADI

Inhalation of chemicals which have volatilized from water 
during showering was identified as a potential exposure for 
residents in the local community. An adult male, adult female, 
fifteen-year-old teenager (average of ages twelve to eighteen), 
nine-year-old child (average of ages six to twelve), and 
four-year-old child (average of ages two to six) were modeled 
as representative for this potential exposure to residents.

It was assigned that each person would shower for 15 
minutes (1/4 of an hour) each day. Showering was considered 
light activity and the respective light activity breathing rate 
was used (1.2, 1.14, 1.14, 0.78, 0.39 m^/hr, respectively;
ICRP 1984). It was further assumed that 100% of the inspired 
contaminants would be absorbed to the bloodstream.

The resulting maximum daily dose (MDD) for a resident (a 
nine-year-old child, in this example) is determined from the 
detected (or modeled) concentration (of 1,2-dichlorobenzene, in 
this example) and the estimated human intake.

Solving for the MDD/ADI ratio for 1,2-dichlorobenzene at a 
concentration in shower air of 1.40 x 10~^ mg/m^ with an 
ADI of 8.93 X 10“2 mg/kg/day.

= (Concentration)(Volume inspired)(Absorption)(Hours/) 
(in air____ )(per hour______ )(from air )(day )

(Nine-year-old body weight)
= (c mq/m3)(0.78 m^/hr)(1)(0.25 hr/day) 

(31 kg)
MDD = 6.29 X 10“3 (c)(mg/kg/day) for any concentration 

of 1,2-dichlorobenzene, (c), in air in mg/m^.
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The above calculations can be interpreted in the following 
manner. If a resident (in this case assumed to be a 
nine-year-old child, but could be any person with a similar 
exposure pattern) inspires contaminated air each time he 
showers, and that air is contaminated with 1,2-dichlorobenzene 
at a level of 1.40 x 10“^ mg/m^, the MDD/ADI ratio would be 
9.86 X 10“^. Since this ratio does not exceed 1.0, no 
noncarcinogenic health effects would be expected for this 
resident. To calculate the MDD/ADI ratios for an adult male, 
an adult female, a fifteen-year-old teenager, and a 
four-year-old child the same procedure is used with the 
assumptions defined above. The MDD/ADI ratios for chemicals 
detected in the water and modeled to the air are presented in 
Table 6, Section 3, Appendix H.



SECTION 4
RECREATIONAL FISHERMEN AND THEIR FAMILIES
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SECTION 4A

Ingestion of Surface Water by Recreational Fishermen

Scenario Al - Carcinogenic Effects:
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(Concentration)(Amount water)(Gastrointestinal)(Contacts/) LADD = ( in water )( ingested )( absorption )(lifetime) 
(Days per lifetime)(Nine-year-old body weight)

LADD = (c mg/l)(5 x lOzZ 1)(1)(2 d/wk x 26 wk/yr x 6 yr/life) 
(365 d/yr x 70 yr/life)(31 kg)

Ingestion of contaminants in water from the Delaware River 
was identified as a potential exposure for recreational 
fishermen. An adult male and a nine-year-old child (average of 
ages six to twelve) were modeled as representative for this 
potential exposure to recreational fishermen.

As a conservative estimate, it was assumed that the 
^2 fishermen ingested 50 ml (5 x 10 1) of contaminated river

water each time they fished, from scooping up water for a 
drink; and that they fished approximately 52 times a year 
(i.e., 2 times a week, 26 weeks a year) for the duration of 
their lifetime. The durations of lifetime applied were 52 
years for an adult male, ages 18 to 70, and 6 years for a 
nine-year-old child, ages 6 to 12. The assumption of 100% 
absorption of each chemical into the body (100% 
gastrointestinal absorption rate) was used for this scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a recreational fisherman (a nine-year-old child, 
in this example) by a specific water concentration (of benzene, 
in this example) is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
• carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.



since

Risk =

Risk =
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LADD = (1.97 X benzene,

Risk = LADD X UCR,
to calculate the upper-bound lifetime risk at any concentration
of benzene, with an oral UCR of 5.2 x 10

Therefore, 
of 3.29 X 10

10”5)(c)(mg/kg/day) for any concentration of 
(c), in mg/1 water.

[(1.97 X 10-5)(c)(mg/kg/day)][(0.052)(mg/kg/day)-l]
(1.02 X 10“®)(c) for any concentration 
of benzene, (c), in rag/1 water.

Risk = (1.02 X 10“®)(3.29 x 10-4), 
Risk = 3.37 X 10-10.

The above calculations can be interpreted in the following 
manner. If a recreational fisherman (in this case assumed to 
be a nine-year-old child, but he could be any person with a 
similar exposure pattern) ingests 50 ml of river water each day 
he fishes in the area, and 100% of the water is contaminated, 
assuming he ingests water 52 times per year, for 6 years of his 
lifetime, and benzene is in the water at a level of 3.29 x 
10~^ mg/1, then his upper-bound, lifetime cancer risk 
developing cancer from this exposure would be 3.37 x 10 
To calculate the upper-bound, lifetime cancer risk estimate for 
an adult male fisherman the same procedure is used with the 
assumptions defined above. The upper-bound, lifetime cancer 
risk estimates presented by exposure to chemicals modeled to 
the Delaware River (at 110 feet off the bank) using this 
procedure are presented in Table 5, Section 4A, Appendix H.

2(mg/kg/day)“^

at a modeled concentration of benzene in river water 
mg/1:



Scenario Al - Noncarcinogenic Effects:

MDD =

MDD =

-5 mg/1 with an ADI
mg/kg/day:

=

7.01 X (10—"73S
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MDD
ADI

MDD
ADI

(1.61 X 10-3)(3.88 X 10z5)(mg/kq/day)(8.93 X 10“2)(mg/kg/day)

Ingestion of contaminants in water from the Delaware River 
was identified as a potential exposure for recreational 
fishermen. An adult male and a nine-year-old child (average of 
ages six to twelve) were modeled as representative for this 
potential exposure to recreational fishermen.

As a conservative estimate, it was assumed that the 
fishermen ingests 50 ml (5 x 10 1) of contaminated river
water each time they fish, from scooping up water for a drink. 
The assumption of 100% absorption of each chemical into the 
body (100% gastrointestinal absorption) rate was used for this 
scenario.

The resulting maximum daily dose (MDD) for a recreational 
fisherman (a nine-year-old child, in this example) is 
determined by the following equation from the detected (or 
modeled) concentration (of 1,2-dichlorobenzene, in this 
example) and the estimated human intake.

(Concentration)(Amount water)(Gastrointestinal) 
( in water )( ingested )( absorption ) 

(Nine-year-old body weight)
MDD = (c mg/1)(5 x lOzZ 1)(1) 

(31 kg)
(1.61 X 10-3)(c)(mg/kg/day) for any concentration of 
1,2-dichlorobenzene, (c), in mg/1 water.

Solving for the MDD to ADI ratio for 1,2-dichlorobenzene at a 
concentration in river water of 3.88 x 10 
of 8 93 X 10”2
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The above calculations can be interpreted in the following 
manner. If a recreational fisherman (in this case assumed to 
be a nine-year-old child, but he could be any person with a 
similar exposure pattern) ingests 50 ml of river water each day 
he fishes in the area, and 100% of the water is contaminated 
with 1,2-dichlorobenzene at a level of 3.88 x lO”^ mg/1, the 
MDD/ADI ratio would be 7.01 x 10~^. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this child. For an adult male fisherman the 
MDD/ADI ratio would be calculated using the same procedure with 
the assumptions above. The MDD/ADI ratios for chemicals 
modeled in the Delaware River (at 110 feet off the bank) using 
this procedure are presented in Table 6, Section 4A, Appendix H.



Dermal Absorption of Water by Recreational Fishermen

Scenario A3 - Carcinogenic Effects:

of
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Dermal contact with contaminants in water from the 
Delaware River was identified as a potential exposure for 
recreational fishermen in the area. A nine-year-old child 
(average of ages six to twelve) and an adult male were modeled 
as representative for this potential exposure to recreational 
fishermen.

As a conservative.estimate, it was assumed that the 
fishermen cooled themselves off with contaminated river water 
each time they fished, by splashing water over their exposed 
body surface area; and that they fished approximately 52 times 
a year (i.e., 2 days a week, 26 weeks a year) for the duration 
of their lifetimes. The durations of lifetime applied were 52 
years for an adult male, ages 18 to 70, and 6 years for a 
nine-year-old child, ages 6 to 12. It was further assumed that 
an adult male fisherman would expose his face and 2/3 of his 
upper limbs to the water (2970 cm , ICRP 1984), while a 
nine-year-old fisherman would expose his face, 2/3 of his upper 2 limbs, and 1/2 of his lower limbs to the water (3105 cm , 
ICRP 1984); resulting in deposition of 2.0 mg water/cra 
body surface area (Versar 1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 4 octanol-water partition coefficient, greater than 10 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid solxible chemicals. The 
conservative assumption was made that, dermal -absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980),

2
2



since
LADD X UCR

-2

Risk = [(2.45 X 10”"^) (c) (mg/kg/day) ] [ (0.052) <mg/kg/day)“l]

Risk
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Risk = (1.27 X 10“®)(c) for any concentration of benzene, (c), 
in mg/1 waL^r.

and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the 
chemicals modeled to the Delaware River are presented in Table 
2, Section 4A, Appendix H.)

The upper-bound, lifetime cancer risk that would be 
presented to a fisherman (a nine-year-old-child, in this 
example) by a water concentration (of benzene, in this example) 
in the Delaware River is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.

LADD =

Risk =

Therefore, at a modeled concentration of benzene in river water 
of 3.29 X 10'^ mg/i:

Risk = (1.27 X 1O“8)(3.29
= 4.19 X 10-12

to calculate the upper-bound, lifetime risk at any 
concentration of benzene, with an oral UCR of 5.2 x 10 
(mg/kg/day)”^.

X 10-4)

(Concentration)(Surface area)(Water/)(Dermal abs.)(Contacts/) 
( in water )( exposed )(area )(from water )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)
LADD = (c mq/1 )(3105 cm 2)(2 x IQ-S kg/ctn 2)(0J)(2d/wk x 26 wk/yr x 6 yr/life) 

(365 d/yr x 70 yr/life)(31 kg)

LADD = (2.45 X 10-”^) (c) (mg/kg/day) for any concentration of 
benzene, (c), in mg/1 water.
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The above calculations can be interpreted in the following 
manner. If a fisherman (in this case assumed to be a' 
nine-year-old child, but he could be any person with a similar 
exposure pattern) splashes river water on himself each day that 
he fishes in the area, and 100% of the water is contaminated, 
assuming he fishes 52 days per year, for 6 years of his 
lifetime, and benzene is in the water at a level of 3.29 x —4 10 mg/1, then his upper-bound, lifetime risk of developing—12 cancer from this exposure would be 4.19 x 10 To 
calculate the upper-bound, lifetime cancer risk estimate for an 
adult male fisherman the same procedure is used with the 
assumptions defined above. The upper-bound, lifetime cancer 
risk estimates by exposure to chemicals modeled in the Delaware 
River (at 110 feet off the bank) using this procedure are 
presented in Table 5, Section 4A, Appendix H.



Scenario A3 - Noncarcinogenic Effects:
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ICRP 1984);
of body surface

Dermal contact with contaminants in water from the 
Delaware River was identified as a potential exposure for 
recreational fishermen in the area. A nine—year-old child 
(average of ages six to twelve) and an adult male were modeled 
as representative for this potential exposure to recreational 
fishermen.

As a conservative.estimate, it was assumed that the 
fishermen cooled themselves off with contaminated river water 
each time they fished, by splashing water over their exposed 
body surface area. It was further assumed that an adult male 
fisherman would expose his face and 2/3 of his upper limbs to 
the water (2970 cm^, ICRP 1984), while a nine-year-old 
fisherman would expose his face, 2/3 of his upper limbs, and 2 1/2 of his lower limbs to the water (3105 cm , 2 resulting in deposition of 2.0 mg water/cm 
area (Versar 1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 
octanol-water partition coefficient, greater than 10 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assumption was made that, dermal absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980), 
and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the 
chemicals modeled to the Delaware River are in Table 2, Section 
4A, Appendix H).

The resulting maximum daily dose (MDD) for a fisherman (a 
nine-year-old child, in this example), is determined from the



MDD = (

MDD

MDD

=5

manner.
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MDD
ADI

MDD =
ADI =

detected (or modeled) concentration (of 1,2-dichlorobenzene, in 
this example) and the estimated human intake.

(Concentration)(Surface area)(Water/)(Dermal abs.)
1 in water )( exposed )(area )(from water ) 

(Nine-year-old body weight)
= (c mq/l)(3105 cm^)(2 x lOZ^ kq/cm^)(0.1) 

(31 kg)
= (2.00 X 10“5)(c)(mg/kg/day) for any concentration 

o£ l,2-dichloroben2ene, (c), in mg/1 water.
Solving for the MDD/ADI ratio for 1,2-dichloroben2ene at a 
modeled concentration in river water of 3.88 x lo”^ mg/1 with 
an ADI of 8.93 x lO”^ mg/kg/day:

(2.00 X 10z5)(3.88 X 1OZ5)(mq/kq/day)
(8.93 X 10“^)(mg/kg/day)

8.70 X 10~9

The above calculations can be interpreted in the following 
If a fisherman (in this case assumed to be a 

nine-year-old child, but he could be any person with a similar 
exposure pattern) contacts contaminated river water each day he 
fishes in the area, and that water is contaminated with 
1,2-dichloroben2ene at a level of 3.88 x lO”^ mg/1, the 
MDD/ADI ratio would be 8.70 x 10~^. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this fisherman. For an adult male fisherman the 
MDD/ADI ratio is calculated in a similar manner using the 
assumptions above. The MDD/ADI ratios for chemicals modeled in 
the Delaware River (at 110 feet off the bank) using this 
procedure are presented in Table 6, Section 4A, Appendix H.



SECTION 4B

Ingestion of Contaminated Fish by Fishermen

Scenario D5 - Carcinogenic Effects:

was
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Ingestion of contaminants in fish from the Delaware River 
identified as a potential route of exposure for local 

recreational fishermen and for others who might consume the 
fish. An adult male, an adult female, a four-year-old child 
(average of ages two to six), a nine-year-old child (ages six 
to twelve), and a fifteen-year-old teenager (average of ages 
twelve to eighteen) were modeled as representative of this 
potential exposure route.

As a conservative estimate, it was assumed that all 
potential receptors consume an average of 6.5 grams of fish per 
day (USEPA 1980). In this exposure scenario, it is assumed 
that the fish are present in contaminated waters long enough 
for contaminants to reach equilibrixun concentrations in the 
fish tissue, and that only fish from the contaminated area of 
the river are consumed. Bioconcentration factors (BCFs) were 
used to estimate the uptake of each chemical from the water to 
the tissues of the fish (Table 2, Section 4B, Appendix H). The 
assumption of 100% absorption of each chemical into the body 
(100% gastrointestinal absorption rate) was used for this 
scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a fisherman or a consumer of fish (a nine-year-old 
child, in this example) by.a river water concentration (of 
benzene, in this example) is determined by the following 
equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) in the river water 
and the estimated hxjman intake.



LADD

Since
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Risk = LADD X UCR
to calculate the upper-bound, lifetime risk at any 
concentration of benzene, with an oral UCR of 5.2 x 10 
(mg/kg/day)”^

-9 •exposure would be 1.60 x 10 
lifetime cancer 
female, a four-year-qld child.

Risk = [(9.36 X 10-5)(c)(mg/kg/day)][(0.052)(mg/kg/day)-l]
Risk = (4.87 X 10-6)(c) for any concentration of benzene, (c), 

in mg/1 water.
Therefore, at a modeled concentration of benzene in river water 
of 3.29 X lO"^ mg/1:

X 10-4)

(Average)(Concentration) ( daily ) (Gastrointestinal)(Contacts/)
 ( in water )(BCF)(consumption)( absorption )(Lifetime ) 

. (Days per lifetime)(Nine-year-old body weight)
LADD = (c mq/1 )(5.21 1/kg fish)(O.OO65 kg fi sh/dayXI )(365d/yr x 6 yr/life) 

(365 d/yr x 7Q yr/life)(31 kg)

LADD = (9.36 X 10-5)(c)(mg/kg/day) for any concentration of 
benzene in the river water, (c), in mg/1 water.

Risk = (4.87 X 1O-6)(3.29
Risk = 1.60 X 10-9
The above calculations can be interpreted in the following 

manner. If a fisherman (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) eats an average of 6.5 grams of fish per day 
for six years, and the fish is contaminated with benzene, and 
the benzene is measured in the water at 3.29 x 10 mg/1 
(this is not the level of chemical measured in the fish), then 
his upper-bound, lifetime risk of developing cancer from this 

To calculate the upper-bound, 
risk estimates for an adult male, an adult 

or a fifteen-year-old teenager, 
the same procedure is used, applying the assumptions defined



G—85
001973

above. The upper-bound, lifetime cancer risk estimates 
presented by exposure to chemicals modeled to the Delaware 
River (at 110 feet off the bank) using this procedure are 
presented in Table 5, Section 4B, Appendix H.



Scenario D5 - Noncarcinogenic Effects:

Maximum
MDD = (

MDD =
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(Concentration) 
in water

Ingestion of contaminants in fish from the Delaware River 
was identified as a potential route of exposure for local 
recreational fishermen and for others who might consume the 
fish. An adult male, an adult female, a four-year-old child 
(average of ages two to six), a nine-year-old child (average of 
ages six to twelve), and a fifteen-year-old teenager (average 
ages twelve to eighteen) were modeled as representative of this 
potential exposure route.

As a conservative estimate, it was assumed that all 
potential receptors consume an average of 6.5 grams of fish per 
day (USEPA 1980). In this exposure scenario, it is assumed 
that the fish are present in contaminated waters long enough 
for contaminants to reach equilibrium concentrations in the 
fish tissue, and that only fish from the contaminated area of 
the river are consumed. Bioconcentration factors (BCFs) were 
used to estimate the uptake of each chemical from the water to 
the tissues of the fish (Table 2, Section 4B, Appendix H). The 
assumption of 100% absorption of each chemical into the body 
(100% gastrointestinal absorption risk) was used for this 
scenario.

The resulting maximum daily dose (MDD) for a fisherman (or 
a consumer of fish (a nine-year-old child, in this example) is 
determined from the detected (or modeled) water concentration 
(of 1,2-dichlorobenzene, in this example) and the estimated 
human intake.

MDD = (c mg/l)(55.6 1/kg fish)(0.0065 kg fish/day)(l) 
(31 kg)

(1.17 X 10“2)'c)(mg/kg/day) for any concentration of 
1,2-dichlorobenzene in the river water, (c), in mg/1 
water.

( Maximum • ^(Gastrointestinal) 
)(BCF)(daily consumption)( absorption ) 
(Nine-year-old body weight)
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MDD .= 
ADI

Solving for the MDD to ADI ratio for 1,2-dichlorobenzene at a 
concentration in water of 3.88 x lO”^ mg/1 with an ADI of 

_o8.93 X 10 mg/kg/day:

The above calculations can be interpreted in the following 
manner. If a fisherman (in this case assumed to be a 
nine-year'-old child, but he could be any person with a similar 
exposure pattern) consumes 6.5 grams of fish per day from water 
contaminated with 1,2-dichlorobenzene at a level of 3.88 x 
10“5 mg/1 (this is not the level measured in the fish), the 
MDD/ADI ratio would be 5.10 x 10~®. Since this risk does not 
exceed 1.0, no noncarcinogenic health effects would be 
expected. To calculate the MDD/ADI ratios for an adult male, 
adult female, fifteen-year-old teenager or four-year-old child 
the same procedure is used with the assumptions defined above. 
The MDD/ADI ratio for chemicals modeled in the Delaware River 
(at 110 feet off the bank) using this procedure are presented 
in Table 6, Section 4B, Appendix H.

(1.17 X 10z2)(3.88 X 10z5)(mg/kq/day)
(8.93 X 10”2)(mg/kg/day)

MDD = 5.10 X 10-6
ADI



SECTION 5

Ingestion of Surface Water by Swimmers

Scenario A2b - Carcinogenic Effects
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Ingestion of contaminants in water from the Delaware River 
was identified as a potential exposure for recreational 
swimmers. An adult male, adult female, fifteen-year-old 
teenager (average of ages twelve to eighteen), nine-year-old 
child (average of ages six to twelve), and four-year-old child 
(average ages two to six) were modeled as representative for 
this potential exposure to recreational swimmers.

As a conservative estimate, it was assumed that during 
swimming in the Delaware River an individual would ingest 
(unintentionally) 50 ml (5 x 10 1) of contaminated river
water each time he swims in the area. Other assumptions were 
that the swimmers swim approximately 90 times a year for the 
duration of their lifetime. The durations of lifetime applied 
were 52 years for an adult male, ages 18 to 70, 59 years for an 
adult female, ages 18 to 77, 6 years for a fifteen-year-old 
teenager, ages 12 to 18, 6 years for a nine-year-old child, 
ages 6 to 12, and 4 years for a four-year-old child, ages 
2 to 6. The assumption of 100% absorption of each chemical 
into the body (100% gastrointestional absorption rate) was used 
for this scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a swimmer (a nine-year-old child, in this example) 
by a water concentration (of benzene, in this example) in the 
Delaware River is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.



LADD

LADD

Since

-2

manner.
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Risk = [(3.41 X 10-5)(c)(mg/kg/day)l((0.052)(mg/kg/day)-l]
Risk = (1.77 X 10“®)(c) for any concentration 

of benzene, (c), in mg/1 water.

(mg/kg/day)~^'

The above calculations can be interpreted in the following 
If a swimmer (in.this case assumed to be a 

nine-year-old child, but he could be any person with a similar 
exposure pattern) ingests 50 ml of river water on those days 
that he swims in the area, and 100% of the water is 
contaminated, assuming he swims in the water 90 days per year, 
for 6 years of his lifetime, and benzene is in the water at a 
level of 8.34 x 10“'* mg/1, then his upper-bound, lifetime 
risk of developing cancer from this exposure would be 
1.48 X 10“^ To calculate the upper-bound, lifetime cancer 
risk estimates for an adult male, an adult female, a 
fifteen-year-old teenager, or a four-year-old child the same

(365 d/yr x 70 yr/life)(31 kg)
= (3.41 X 10“5)(c)(mg/kg/day) for any concentration of 

benzene, (c), in mg/1 water.

Therefore, at a concentration of benzene in river water of 
8.34 X 10“* mg/1:

Risk = LADD X UCR,
to calculate the upper-bound lifetime risk at any concentration
of benzene, with an oral UCR of 5.2 x 10

(Concentration)(Amount water)(Gastrointestinal)(Contacts/) 
LADD = ( in water )( ingested )( absorption )(lifetime) (Days per lifetime)(Nine-year-old body weight)

= (c mg/1)(5 X 10z2 i)(i)(90 d/yr x 6 yr/life)

Risk = (1.77 X 10“®)(8.34 X 10“^), 
Risk = 1.48 X 10-9.
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procedure is used with the assumptions defined above. The 
upper-bound, lifetime cancer risk estimates presented by 
exposure to chemicals modeled in the Delaware River (at 6 foot 
depths) using this procedure are presented in Table 5, Section 
5, Appendix H.



Scenario A2b - Noncarcinogenic Effects:

MDD

MDD =
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___ _ ____, _ X ioz5) (mq/kq/day)
(8.93 X 10"2)(mg/kg/day)

MDD = (1.61 X 10z3)(9.60 
ADI

Ingestion of contaminants in water from the Delaware River 
was identified as a potential exposure for recreational 
swimmers. An adult male, adult female, fifteen-year-old 
teenager (average of ages twelve to eighteen), nine-year-old 
child (average of ages six to twelve), and four-year-old child 
(average of ages two to six) were modeled as representative for 
this potential exposure to recreational swimmers.

As a conservative estimate, it was assumed that during 
swimming in the Delaware River an individual would ingest 
(unintesntionally) 50 ml (5 x 10 1) of contaminated river
water each time he swims in the area. The assumption of 100% 
absorption of each chemical into the body (100% 
gastrointestinal absorption rate) was used for this scenario.

The resulting maximum daily dose (MDD) for a swimmer (a 
nine-year-old child, in this example) is determined by the 
following equation from a detected (or modeled) concentration 
(of 1,2-dichlorobenzene, in this example) and the estimated 
human intake.

(Concentration)(Amount water)(Gastrointestinal) 
( in water )( ingested )( absorption ) 

(Nine-year-old body weight)
MDD = (c mq/l)(5 x 10=1 1)(1) 

(31 kg)
(1.61 X 10"3)(c)(mg/kg/day) for any concentration of 
1,2-dichlorobenzene, (c), in mg/1 water.

Solving for the MDD to ADI ratio for 1,2-Jichlorobenzene at a 
modeled concentration in river water of 8.10 x 10 mg/1 with 
an ADI of 8.93 x lO"^ mg/kg/day:
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MDD = 1.73 X 10-6 
ADI

The above calculations can be interpreted in the following 
manner. ' If a swimmer (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) ingests 50 ml of river water each day he 
swims in the area, and that water is contaminated with 
1,2-dichlorobenzene at' a level of 9.60 x lO”^ mg/1, the 
MDD/ADI ratio would be 1.73 x lO”®. Since this ratio does 
not exceed l.Q, no noncarcinogenic health effects would be 
expected for this swimmer. For an adult male, an adult female, 
a fifteen-year-old teenager, or a four-year-old child the 
MDD/ADI ratios would be calculated using the same procedure 
with the assumptions above.• The MDD/ADI ratios for chemicals 
modeled in the Delaware River (at 6 foot depths) using this 
procedure are presented in Table 6, Section 5, Appendix H.



Dermal Absorption of Water During Swimming

Scenario A5 - Carcinogenic Effects:
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Dermal contact with contaminants in water from the 
Delaware River was identified as a potential exposure for 
recreational swimmers in the area. An adult male, adult 
female, fifteen-year-old teenager (average of ages twelve to 
eighteen), nine-year-old child (average of ages six to twelve), 
and four-year-old child (average of ages two to six) were 
modeled as representative for this potential exposure to 
recreational swimmers.

Recreational swimmers were assumed to swim approximately 
90 days a year for the duration of their lifetimes. The 
durations of lifetime applied were 52 years for an adult male, 
ages 18 to 70, 59 years for an adult female, ages 18 to 77, 6 
years for a fifteen-year-old teenager, ages 12 to 18, 6 years 
for a nine-year-old child, ages 6 to 12, and 4 years for a 
four-year-old child, ages 2 to 6. It was further assumed that 
each would expose all of his body surface area to the water o o o o(18000 cm , 16000 cm , 15000 cm , 9000 cm , and 7000 
cm^, respectively; ICRP 1984), resulting in deposition of 2.0 
mg water/cm^ of body surface area (Versar 1984). 

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 4 octanol-water partition coefficient, greater than 10 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assumption was made that, on any given day, dermal 
absorption from water for chemicals with a log greater 
than 4 is 50% of the concentration present in water on the skin 
surface based on dermal absorption data obtained by Poiger and 
Schlatter (1980), and that dermal absorption for all other
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benzene, (c), in mg/1 water.
Since

Risk = LADD x UCR
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(c), .

10-4)X
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[(1.23 X 10-6)(c)(mg/kg/day)][(0.052)(mg/kg/day)-l]

Risk = (6.40 X 10-8) (c) fQj. any concentration of benzene.

(Concentration)(Surface area)(Water/)(Dermal abs.)(Contacts/) 
LADD » ( in water )( exposed )(area )(from water )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)

LADD = (c mg/1)(9000 cm i)(2x10z:6 kq/ctn 2) (O.l)(9Od/yr x 6 yr/life) 
(365 d/yr x 70 yr/life)(31 kg)

(1.23 X 10-6) (c) (mg/kg/day) fQj. ^ny concentration ofLADD =

Risk =

chemicals is 10%. (The dermal absorption coefficients and log 
Kq^s for the chemicals modeled to the Delaware River for this 
assessment are presented in Table 2, Section 5, Appendix H).

The upper-bound, lifetime cancer risk that would be 
presented to a swimmer (a nine-year-old child, in this example) 
by a water concentration (of benzene, in this example) in the 
Delaware River is determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected (or modeled) 
concentration (of benzene, in this example) and the estimated 
human intake.

to calculate the upper-bound, lifetime risk at any 
concentration of benzene, with an oral UCR of 5.2x10 
(mg/kg/day)"^'

in mg/1 water.
Therefore, at a concentration of benzene in river water of
8.34 X 10“* mg/1:

Risk = (6.40 X 1O-8)(8.34
Risk = 5.32 X 10-11
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The above calculations can be interpreted in the following 
manner. If a swimmer (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) exposes all of his body surface area to the 
river water assuming he swims 90 days a year, 6 years of his 
lifetime, and benzene is in the river water at a level of 8.34 
X 10"^ mg/1, then his upper-bound, lifetime risk of 
developing cancer from this exposure would be 5.32 x 10 
To calculate the upper-bound, lifetime cancer risk estimates 
for an adult male, an adult female, a fifteen-year-old 
teenager, or a four-year-old child the same procedure is used 
with the assumptions defined above. The upper-bound, lifetime 
cancer risk estimates presented by exposure to chemicals 
modeled in the Delaware River (at 6 foot depths) using this 
procedure are presented in Table 5, Section 5, Appendix H.



Scenario A5 - Noncarcinogenic Effects:
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Dermal contact with contaminants in water from the 
Delaware River was identified as a potential exposure for 
recreational swimmers in the area. An adult male, adult 
female, fifteen-year-old teenager (average of ages twelve to 
eighteen), nine-year-old child (average of ages six to twelve), 
and four-year-old child (average of ages two to six) were 
modeled as representative for this potential exposure to 
recreational swimmers.

It was assumed that each swimmer (adult male, adult 
female, fifteen-year-old teenager, nine-year-old child, and 
four-year-old child) would expose all of his body surface area 
to the water (18000 cm^, 16000 cm , 15000 cm , 9000 
cm^, and 7000 cm^, respectively; ICRP 1984), resulting in 
deposition of 2.0 mg water/cm of body surface area (Versar 
1984).

Dermal absorption of chemicals from water was assumed to 
be greater for chemicals with a higher affinity for hydrophobic 
media than for water (as conservatively indicated by an 4 octanol-water partition coefficient, Kq^» greater than 10 
or a log greater than 4). This assumption was made 
because skin exhibits hydrophobic properties and is a less 
effective barrier to more lipid soluble chemicals. The 
conservative assximption was made that, dermal absorption from 
water for chemicals with a log greater than 4 is 50% of 
the concentration present in water on the skin surface based on 
dermal absorption data obtained by Poiger and Schlatter (1980), 
and that dermal absorption for all other chemicals is 10%. 
(The dermal absorption coefficients and log K^^s for the

. chemicals modeled to the Delaware River for this assessment are 
presented in Table 2, Section 5, Appendix H).

The resulting maximum daily dose (MDD) for a swimmer (a 
nine-year-old child, in this example), is determined from the 
detected (or modeled) concentration (of 1,2-dichlorobenzene, in 
this example) and the estimated human intake.
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___ ____ X ioz5)(mq/kq/day)
(8.93 X 10“-^)<mg/kg/day)

MDD = 6.24 X 10“8
ADI

MDD = (5.81 X 10z5)(9.60 
ADI

concentration in river water of 9.60 x 10 
of 8.93 X 10”2 mg/kg/day;

The above calculations can be interpreted in the following 
If. a swimmer, (in this case assumed to be a 

nine-year-old child, but he could be any person with a similar 
exposure pattern) contacts contaminated river water each day he 
swims in the area, and that water is contaminated with 
1,2-dichlorobenzene at a level of 9.60 x 10 mg/1, the
MDD/ADI ratio would be 6.24 x 10“®. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this, swimmer. For an adult male, an adult female, 
a fifteen-year-old teenager, or a four-year-old child the 
MDD/ADI ratios would be calculated using the same procedure 
with the assumptions above. The MDD/ADI ratios for chemicals 
modeled in the Delaware River (at 6 foot depths) using this 
procedure are presented in Table 6, section 5, Appendix H.

Solving for the MDD/ADI ratio for 1,2-dichlorobenzene at a 
mg/1 with an ADI

(Concentration)(Surface area)(Water/)(Dermal abs.) 
MDD = ( in water )( exposed )(area )(from water ) 

(Nine-year-old body weight)
(c mq/l)(9000 cmZ)(2 x lOZ^ kq/cm2)(0.1) 

(31 kg)
(5.81 X 10"5)(c)(mg/kg/day) for any concentration 

of 1,2-dichlorobenzene, (c), in mg/1 water.
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SECTION 6I

Ingestion of Soil at the Mary Devine School

Scenario Bl - Carcinogenic Effects

001988G-lOO

Ingestion of contaminants in soil at the Mary Devine 
School or adjacent baseball fields was identified as a 
potential exposure for residents coming in contact with the 
soil there. Four-year-old children (average of ages two to 
six), nine-year-old children (average of ages six to twelve), 
and fifteen-year-old teenagers (average of ages twelve to 
eighteen) were modeled as representative for this potential 
exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food. As a conservative estimate, it 
was assumed that one—half of the typical daily soil intake of 
these children occurs from the contaminated soil at school. It 
was assumed that four-year-old and nine—year-old children would 
ingest 50 mg of contaminated soil each time they played at 
school, and fifteen-year-olds would ingest 10 mg per day of 
play at school (see Appendix E). Other assumptions were that 
the children would play at the school five days a week, 40 
weeks a year. The younger children would spend 4 years under 
these conditions (ages 2 to 6) while the older children would 
spend 6 years (ages 6 to 12 and ages 12 to 18); for a total of 
800, 1200, and 1200 days of potential exposure for the four-, 
nine-, and fifteen-year-old children, respectively. The 
assumption of 100% absorption of each chemical into the body 
(100% gastrointestinal absorption rate) was used for this 
scenario.

The upper-bound, lifetime cancer risk that would be 
presented to a child (a nine-year-old, in this example) by a 
soil concentration (of methylene chloride, in this example) at 
the school is determined by the following equations.
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First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated hximan 
intake.

The above calculations can be interpreted in the following 
manner. If a resident (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) were to ingest 50 mg of soil on those days 
that he played at school or baseball fields, and 100% of the 
soil was contaminated, assuming he ingested soil 5 days a week, 
40 weeks per year, for 6 years of his lifetime, and methylene

to calculate the upper-bound lifetime risk at any concentration 
of methylene chloride, with a UCR of 7.5 x 10 
(mg/kg/day)“^.

Risk = [(7.58 X 10“®)(c)(mg/kg/day)][(0.0075)(mg/kg/day)~^]
Risk = (5.69 X 10“10)(c) for any concentration of 

methylene chloride in mg/kg soil.
Therefore, at a concentration of methylene chloride in soil of
1.10 X 10 mg/kg:

Risk = (5.69 X 10-10)(i.i0 X
Risk = 6.25 X 10-12

(Concentration)(Amount soil)(Gastrointestinal)(Contact/) 
LADD = ( in soil )( ingested )( absorption )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)
LADD = (c mq/kg)(5 x lOZ^ kq)(l)(5 d/wk x 40 wk/yr x 6 yr/life) 

(365 d/yr x 70 yr/life)(31 kg)
LADD = (7.58 X 10“®)(c)(mg/kg/day) for any concentration of 

methylene chloride, (c), in mg/kg soil.
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“2 chloride was in the soil at a level of 1.10 x 10 mg/kg, 
then his upper-bound, lifetime risk of developing cancer from 
this exposure would be 6.25 x 10 ^2. To calculate the 
upper-bound, lifetime cancer risk estimates for a four-year-old 
child or a fifteen-year-old teenager, the same procedure is 
used with the assumptions defined above. The upper-bound, 
lifetime cancer risk estimates presented by exposure to 
chemicals detected in the soil at the school or adjacent 
baseball fields using this same procedure are presented in 
Table 5, Section 6, Appendix H.



Scenario Bl - Noncarcinogenic Effects

MDD

MDD s

MDD =
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(Concentration)(Amount soil)(Gastrointestinal)
( in soil )( ingested )( absorption )

(Nine-year-old body weight)
(c mq/kg)(5 x 10z5 kq)(l)

(31 kg)
(1.61 X 10~6)(c)(mg/kg/day) for any concentration of 
phenol, (c), in mg/kg soil.

Ingestion of contaminants in soil at the Mary Devine 
School or adjacent baseball fields was identified as a 
potential exposure for residents coming in contact with the 
soil there. Four-year-old children (average of ages two to 
six), nine-year-old children (average of ages six to twelve), 
and fifteen-year-old teenagers (average of ages twelve to 
eighteen) were modeled as representative for this potential 
exposure route.

All people ingest a small amount of dust each day as a 
result of occurrences such as wiping the mouth with dirty hands 
and deposition of dust on food. As a conservative estimate, it 
was assumed that one-half of the typical daily soil intake of 
these children occurs in the contaminated soil at school. It 
was assumed that four-year-old and nine-year-old children would 
ingest 50 mg of contaminated soil each time they played at 
school, and fifteen-year-olds would.ingest 10 mg per day of 
play at school (see Appendix E). The assumption of 100% 
absorption of each chemical into the body (100% 
gastrointestinal absorption rate) was used for this scenario.

The. resulting maximum daily dose (MDD) for a receptor (a 
nine-year-old child, in this example) is determined from the 
detected concentration (of phenol, in this example) and the 
estimated human intake.
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MDD
ADI

contaminated with phenol at a level of 6.20 x 10 mg/kg, the 
MDD/ADI ratio would be 1.00 x lO”^. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this child. For any other child, the MDD/ADI 
ratio would be calculated in a similar manner using the 
assumptions discussed above. The MDD/ADI ratios for chemicals 
detected in the soil at the school or adjacent baseball fields 
using this same procedure are presented in Table 5, Section 6, 
Appendix H.

The above, calculations can be interpreted in the following 
If a resident (in this case assumed to be a 

nine-year-old child, but he could be any person with a similar_ 
exposure pattern) ingests 50 mg of soil each day he plays at 
the school or adjacent baseball fields, and that soil is

Solving for the MDD to ADI ratio for phenol at a concentration 
in the soil of 6.20 x 10“^ mg/kg with an ADI of 1.00 x 10 
mg/kg/day:

= (1.61 X 10z6)(6.20 X lOzl)(mg/kq/day) 
(1.00 X 10“l)(mg/kg/day)

MDD = 1.00 X 10“5
ADI



Dermal Exposure to Soil at the Mary Devine School

•Scenario B2 - Carcinogenic Effects
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Dermal contact with contaminated soil at the Mary Devine 
School or adjacent baseball fields was identified as a 
potential exposure for residents coming in contact with the 
soil there. Four-year-old children (average of ages two to 
six), nine-year-old children (average of ages six to twelve), 
and fifteen-year-old teenagers (average of ages twelve to 
eighteen) were modeled as representative for this potential 
exposure route.

It was assumed that children would play at the school or 
baseball fields five days a week, 40 weeks a year for 6 years 
duration for the nine-and fifteen-year olds (from ages six to 
twelve and twelve to eighteen, respectively) and for 4 years 
duration for the four-year-old (ages two to six). It was 
further assumed that a fifteen-year-old would get dirt on his 
face and 2/3 of his upper limbs (2475 cm^, ICRP 1984), while 
a four-year-old and a nine-year-old would get their faces, 2/3 
of their upper limbs and 1/2 of their lower limbs dirty (2415 2 and 3105 cm , respectively, ICRP 1984) (see Appendix E); 2 resulting in deposition of 0.5 mg soil/cm of body surface 
area (Lepow et al. 1975).

Dermal absorption was assumed to be less than 100% because 
of the barrier provided by the skin. Dermal absorption from 
soil was assumed to be 1% of that present in the soil on the 
skin surface for chemicals with a high (log greater 
than 4), based on a conservative estimate using dermal 
absorption data obtained by Poiger and Schlatter (1980). 
Dermal absorption for all other chemicals was assumed to be 
10%, unless additional chemical-specific information on dermal 
absorption was available (see Appendix E). (The dermal 
absorption coefficients and log K^^^s for the chemicals 
detected in soil at the Mary Devine School or adjacent baseball 
fields are presented in Table 2, Section 6, Appendix H.)
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The upper-bound, lifetime cancer risk that would be 
presented to a resident (a nine-year-old child, in this 
example) by a specific soil concentration (of methylene 
chloride, in this example) at the Mary Devine School is 
determined by the following equations.

First, the lifetime average daily dose (LADD) of each 
carcinogen is determined from the detected concentration (of 
methylene chloride, in this example) and the estimated human 
intake.

Therefore, 
1.10 X 10-2

Risk = LADD X UCR,
to calculate the upper-bound lifetime risk at any concentration of —3methylene chloride, with a UCR of 7.50 x 10

Risk =

(Concentration)(Surface area)(Soil/)(Dermal abs.)(Contact/) 
( in soil )( exposed )( ariea)( from soil )(lifetime) 

(Days per lifetime)(Nine-year-old body weight)

LADD = (c mg/kq)(3105 cm g.)<5x10 zZkg/cm l)(0.1)(5 d/wk x 40 wk/yr x 6 yr/life) 
(365 d/yr x 70 yrs/1ife)<31 kg)

LADD = (2.35 X 10-'^) (c) (mg/kg/day) for any concentration of 
benzene, (c), in mg/kg soil.

LADD =

[(2.35 X 10-7)(c)(mg/kg/day)][(0.0075)(mg/kg/day)-i]
Risk = (1.76 X 10“5)(c) for any concentration of 

methylene chloride in mg/kg soil.
at a concentration of methylene chloride in soil of 
mg/kg:

Risk = (1.76 X 10-9)(1.10
Risk = 1.94 X 10-11

I

The above calculations can be interpreted in the following 
If a resident (in this case assximed to be a 

nine—year-old child, but he could be any person with a similar 
exposure pattern) were to expose his face, 2/3 of his upper
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limbs, and half of his lower limbs to soil at the school or 
adjacent baseball fields, assuming he was there 5 days a week, 
40 weeks a year, 6 years of his lifetime, and methylene 

—2 chloride was in the soil at a level of 1.10 x 10 mg/kg, 
then his upper-bound, lifetime risk of developing cancer from 
this exposure would be 1.94 x lO”^^. To calculate the 
upper-bound, lifetime cancer risk estimates for a four-year-old 
child and a fifteen-year-old teenager, the same procedure is 
used with the assumptions defined above. The upper-bound, 
lifetime cancer risk estimates presented by exposure to 
chemicals detected in the soil at the school or adjacent 
baseball fields area using this""same procedure are presented in 
Table 5, Section 6, Appendix H.



Scenario B2 - Noncarcinogenic Effects

MDD =
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(Concentration)(Surface area)(Dermal absorption) 
( in soil )( exposed )( from soil ) (Nine-year-old body weight)

Dermal contact with contaminated soil at the Mary Devine 
School or adjacent baseball fields was identified as a 
potential exposure for residents coming in contact with the 
soil there. Four-year-old children (average of ages two to 
six), nine-year-old children (average of ages six to twelve), 
and fifteen-year-old teenagers (average of ages twelve to 
eighteen) were modeled as representative for this potential 
exposure route.

It was assumed that a fifteen-year-old teenager would get— —. 2dirt on his face and 2/3 of his upper limbs (2475 cm , ICRP 
1984), while a four-year-old and a nine-year-old would get 
their faces, 2/3 of their upper limbs and 1/2 of their lower 
limbs dirty (2415 and 3105 cm^, respectively, ICRP 1984) (see 
Appendix E); resulting in deposition of 0.5 mg soil/cm of 
body surface area (Lepow et al. 1975).

Dermal absorption was assumed to be less than 100% because 
of the barrier provided by the skin. Dermal absorption from 
soil was assumed to be 1% of that present in the soil on the 
skin surface for chemicals with a high Kq^ (log greater 
than 4), based on a conservative estimate using dermal 
absorption data obtained by Poiger and Schlatter (1980). 
Dermal absorption for all other chemicals was assumed to be 
10%, unless additional information on dermal absorption was 
available (see Appendix E). (The dermal absorption 
coefficients and log for the chemicals detected in the 
soil at the Mary Devine School or adjacent baseball fields are 
presented in Table 2, Section 6, Appendix H.)

The resulting maximxim daily dose (MDD) for a resident (a 
nine-year-old child, in this example) is determined from the 
detected concentration (of phenol, in this example) and the 
estimated human intake.
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(5.01 X 10~6)(c)(mg/kg/day) for any concentration of 
phenol, (c), in mg/kg soil.

MDD
ADZ

(c mq/kq)(3105 cm2)(5 x 
(31 kg)

The above calculations can be interpreted in the following 
manner. If a resident (in this case assumed to be a 
nine-year-old child, but he could be any person with a similar 
exposure pattern) contacts contaminated soil each day he plays 
at the school or adjacent baseball fields, and that soil is 
contaminated with phenol at a level of 6.20 x 10~^ mg/kg, the 
MDD/ADI ratio would be 3.10 x lO”^. Since this ratio does 
not exceed 1.0, no noncarcinogenic health effects would be 
expected for this child. For other children, the MDD/ADI ratio 
would be calculated in a similar manner using the assumptions 
above. The MDD/ADI ratios for chemicals detected in the soil 
at the school or adjacent baseball fields using this same 
procedure are presented in Table 6, Section 6, Appendix H.

(5.01 X 10z6)(6.20 X lOzl)(mq/kq/day)
(1.00 X 10“l)(mg/kg/day)

Solving for the MDD to ADI ratio for phenol at a 
concentration in the soil of 6.20 x 10 mg/kg with an ADI of 
1.00 X 10“^ mg/kg/day:

MDD = 3.10 X 10-5 
ADI
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Table 1. Toxicological ConstantsSection 1A - Dirt Bike Riders - Dredge Spoil

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

NA
NA 
NA 

1.1SE*O1 EN(BR) 
6.10E+00 Superfund 86 
1.15E*01 Superfund 86 
1.15E*01 EN(BR) 
1.15E+01 EN(BR) 
1.15E*01 EN(BR) 
1.15E«01 EN(BR) 
6.B4E-04 Superfund 
1.15E*01 EN(BR) 
3.40E-01 Superfund 86

NA
NA 
NA 

1.15E*01 EH(BR) 
1.43E-02 Superfund 86 
7.50E-03 Si<wrfmd M

NA .
NA 
NA

SOURCE 
OF UCR

O 
o
o 
o

Acetone = Propanone!2-) (inhl) 
. Acetone = Propanone(2-) (oral) 
Anthracene
Benz(a)anthracene 
8enz(a)pyrene (inhl) 
Benz(a)pyrene (oral) 
Benzo(b)fluoranthene 
Benzo( j )f luoranthsiio 
Benzo(ghi)perylene 
Benzo(k)fIuoranthene 
Bi8(2*ethylheMyl)phthalate (DEHP) 
Chrysene 
DDT 
di-n-octyl phthalate 
Dibutyl phthalate 
Fluoranthene 
lndeno(1.2,3)perylene 
Methylene chloride » dichloromethane (inhl) 
Methylene chloride s dichloronethane (oral) 
Naphthalene 
Phenanthrene 
Pyrene

67-64-1 
67-64-1 
120-12-7 
56-5S-3 
50-32-8 
50-32-8 
205-99-28
205- 82-3 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
50-29-3 
117-84-0
84- 74-2
206- 44-0 
193-39-5 
75-09-2 
75-09-2 
91-20-3
85- 01-8 
129-00-0

3.00E«00 Superfund 86 
1.00E-01 Superfund 86 
4.30E-04 EN(BR)

NA 
NA 
NA 
NA 
NA 
NA 
NA

2.00E-02 Superfund 86 
NA

5.00E-04 Superfund 86 
6.51E-02 EH(BR) 
1.00E-01 Superfund 86 
2.00E-02 EN(BR)

NA
6.00E-02 EN(BR) 
6.00E-02 Superfund 86 
5.30E-03 EN(BR) 
7.00E-03 EN(BR) 
6.00E-02 EN(BR)
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ConcentrationsTable 3.Section 1A - Dirt Bike Riders - Dredge Spoil

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

o

CAS 
NUMBER

CONCENTRATION 
IN SOIL 
(mg/kg)

CONCENTRATION 
IN SOIL 
(ug/kg)

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Anthracene
Benz(a)anthracene 
Benz(a)pyrene (inhl) 
Benz(a)pyrm (oral) 
Benzo(b)fIuoranthene 
Benzo(j)fIuoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2*ethylhexyl)phthalate (DEHP) 
Chrysene 
DDT 
di-n-octyl phthalate 
Dibutyl phthalate 
Fluoranthene 
lndeno(1,2,3)perylene
Methylene chloride s dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Phenanthrene
Pyrene

9.80E*00 
9.80E*00 
3.00E*02 
4.40E*02 
4.20E*02 
4.20E*02 
7.20E*02 
1.80E*02 
1.90E*02 
7.20E«02 
4.10E«02 
4.20E«02 
1.30E*02 
1.80E+02 
5.90E«01 
1.10E*03 
1.90E*02 
3.00E*01 
3.00E*01 
6.30E*01 
5.70E+02 
7.50E*02

9.80E-03 
9.80E-03 
3.00E-01 
4.40E-01 
4.20E-01 
4.20E-01 
7.20E-01 
1.80E-01 
1.90E-01 
7.2(IE-01 
4.10E-01 
4.20E-01 
1.30E-01 
1.80E-01 
5.96E-02 
1.WE*00 
1.90E-01 
3.00E-02 
3.00E-02 
6.30E-02 
5.70E-01 
7.50E-01

67-64-1 
67-64-1 
120-12-7 
56-55-3 
50-32-8 
50-32-8 
205-99-28
205- 82-3 
191-24-2 
207-08-9 
117-81-7 
21B-‘01-9 
50-29-3 
117-84-0
84- 74-2
206- 44-0 
193-39-5 
75-09-2 
75-09-2 
91-20-3
85- 01-8 
129-00-0



Table 4. AssunptionsSection U - Dirt Bike Riders - Dredge Spoil

IS YR OLD REFERENCE

100XERNA 86

3 EN(BR)

t) Copyright ENVIRON Corporation All Rights ReservedERMA (servic

SCENARIO B5: INHALATION - PARTICULATES 
Contact time (hr/day)

210 EN(BR) 
2 EH(BR)
35 EN(BR) 

0.0000005 LEPOU, 1975 
2475 ERNA 86

2.28 ICRP. 1984 
15000 ICRP, 1984

DAYS PER LIFETIME (Iifetime-days) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg)

BREATHING RATE DURING
Moderate Activity (in‘3/hr) 

TOTAL BODY SURFACE AREA (011*2) 
SURFACE AREA OF

Louer Linbs (cin*2) (36X) 
Hands (cffl*2) IW 
Upper Linte (cai*2) (18X) 
Torso (011*2) (36X) 
Head and Neck (00*2) 
Perineum (011*2) (IX)

O O 
CO 
o 
o 
-s2

0.0001 EN(BR) 
210 EN(BR)

2 EN(BR) 
35 EN(BR) 
lOOXEN(BR)

SCENARIO B2: DERMAL - SOIL
Nuiter contacts total (days/uk • uks/yr * yrs exposed)
Days exposed per week
Weeks exposed per year

Afflowt of soil per surface area of contact (ks/cn*2)
Surface area of contact

Long pants. Total exposed = Face ♦ 2/3 Arms
Fraction of time soil contaminated

5400 ICRP, 1984 
600 ICRP, 1984 
2700 ICRP, 1984 
5400 ICRP, 1984 
1350 ICRP, 1984 
150 ICRP, 1984

SCENARIO Bl: INGESTION OF SOIL
Amount ingested (kg) - 5x daily soil is from biking
Total time of ingeation (days/yr • yrs exposed)
Days/ueek
Weeks/year

Fraction of time soil contaminated

25550
3 ENVIRON 

55 USEPA, 1985



Table 4. AssunptionsSection 1A - Dirt Bike Riders - Dredge Spoil

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

Contact time (days/yr * yrs exposed) 
Days exposed per week 
Ueeks exposed per year

Level of Respirable SP (kg/m^S)

IS YR OLD REFERENCE
210 EN(BR)

2 EN(BR)
35 EN(BR)

7.50E-07 EN(BR)

o 
oi
O 
o C39



Lifetime cancer riskTable 5.Section TA - Dirt Bike Riders - Dredge Spoil

CHEMICAL

6.98E-071.06E-07 2.72E-08S.ME-07TOTAL OF ALL CHEMICALSxxx-xx-x

ERMA (servir* ~>'k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUM OF ROUTES 
CANCER RISK

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Anthracene
Benz(a)anthracene
Benz(a)pyrene (inhl)
Benz(a)pyrene (oral) 
Benzo(b)fluoranthene 
Benzo(j)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate (DEHP) 
Chrysene
DDT 
di-n-octyl phthalate 
Dibutyl phthalate 
Fluoranthene 
lndeno(1,2,3)perylene
Methylene chloride > dichloromethane (inhl) 
Methylene chloride =* dichloromethane (oral) 
Naphthalene 
Phenanthrene
Pyrene

Scenario Bl 
Soil Ingestion 
Fifteen year old 

CANCER RISK

Scenario B2 
Soil, Dermal 

Fifteen year old 
CANCER RISK

NA 
NA 
NA 

8.89E-08 
Inhl ♦ oral benz(a)pyrene is 

B.31E-08 
1.45E-07 
3.63E-08 
3.84E-08 
1.45E-07 
9.59E-12 
8.48E-08 
7.76E-10 

NA 
HA 

7.47E-0B

NA 
NA 
NA 

7.56E-08
NA 

7.22E-08 
1.24E-07 
3.09E-08 
3.27E-08 
1.24E-07 
4.19E-12 
7.22E-08 
6.61E-10

NA 
NA 
NA 

3.27E-08
NA 

3.36E-12
NA 
HA 
HA

NA 
NA 
NA 

9.34E-09 
NA 

8.93E-09 
1.53E-08 
3.83E-09 
4.04E-09 
1.53E-0B 
5.19E-12 
B.93E-09 
8.17E-11

NA 
NA 
NA 

4.04E-08 
tUk

tUi 
NA 
NA

o 
00 
o 
o 
co

67-64*1 
67-64-1 
120-12-7 
S6-SS-3 
50-32-8 
50-32-8 
205-99-28
205- 82-3 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
50-29-3 
117-84-0
84- 74-2
206- 44-0 
193-39-5 
75-09-2 
75-09-2 
91-20-3
85- 01-8 
129-00-0

Scenario 85 | 
Partic. Inhal. | 
Fifteen year old |
CANCER RISK |

II
NA I 
HA I 
NA I 

3.88E-09 I 
1.96E-09 I

NA I 
6.35E-09 I 
1.59E-09 I 
1.68E-09 I 
6.35E-09 I 
2.15E-13 I 
3.70E-09 I 
3.39E-11 II

NA I
NA I 

1.68E-09 I 
3.29E-13 I Inhl ♦ oral methylene chloride is

NA I 7.85E-12
NA I NA
NA I NA
NA I NA



Non-cancer effects: Maxi non Daily Oose/Acceptable Daily IntakeTable 6.Section 1A - Dirt Bike Riders • Dredge Spoil

CHEMICAL

2.51E-031.07E-04 I2.08E-03 3.24E-MTOTAL OF ALL CHEMICALSxxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario B2 
Soil, Dermal

SUM OF ROUTES
NOD / ADI

O O
O 
o

3.05E-10 
3.99E-07 
1.49E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.53E-0S 
NA 

5.55E-04 
5.90E-06 
1.26E-06 
1.1BE-04 

NA 
4.66E-08 
2.03E-06 
4.95E-0S 
1.74E-04 
2.67E-05

NA 
1.78E-07 
1.27E-03

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.73E-0S
NA 

4.73E-04 
5.02E-06 
1.07E-06 
1.00E-04

NA 
NA 

9.09E-07 
2.16E-0S 
1.48E-04 
2.27E-05

NA 
2.21E-07 
1.57E-04

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.61E-05
NA 

5.8SE-0S 
6.22E-07 
1.33E-07 
1.24E-05

NA 
NA 

1.T3E-06 
2.67E-05 
1.83E-05 
2.81E-06

I 
I 

3.0SE-10 I 
NA I 

6.S1E-05 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.91E-06 I 
NA I 

2.43E-05 I 
2.58E-07 I 
5.50E-08 I 
5.13E-06 I 

NA I 
4.66E-08 I 

NA I 
1.1IE-06 I 
7.60E-06 I 
1.17E-06 I

67-64-1 
67-64-1 
120-12-7 
56-55-3 
50-32-8 
50-32-8 
205-99-28
205- 82-3 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
50-29-3 
117-84-0
84- 74-2
206- 44-0 
193-39-5 
75-09-2 
75-09-2 
91-20-3
85- 01-8 
129-00-0

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Anthracene 
Benz(a)anthracene 
Benz(a)pyrene (inhl) 
Benz(a)pyrene (oral) 
Benzolb)fluoranthene 
Benzo(j)fIuoranthene 
Benzo(ghi)perylene 
Benzo(k)fIuoranthene 
Bis(2-ethylhexyl)phthalate (DEHP) 
Chrysene 
DOT 
di-n-octyl phthalate 
Dibutyl phthalate 
Fluoranthene
Indenol1,2,3)peryIene 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Phenanthrene
Pyrene

Scenario Bl Scenario B2 Scenario BS | 
Soil Ingestion Soil, Dermal Partic. Inhal. | 
Fifteen year old Fifteen year old Fifteen year old | 

MDO / ADI HDD / ADI MDD / ADI |



Section IB - Dirt Bike Riders - Wastes Toxicological ConstantsTable 1.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved i

CAS 
NUMBER

SOURCE 
OF ADI

SOURCE 
OF UCR

UCR 
1/(tng/kg/day)

5.00E+01 Superfund 86 
1.50E+00 EPA 87

NA 
NA

2.60E-02 Superfund 86 
5.20E-02 Superfund 86 
4.86E*00 Superfund 86 
6.84E-04 Superfund 86

NA 
NA 
NA

4.10E*01 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA

1.S5E-O2 EN(BR)
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 . 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5 
7439-97-6

ADI . 
(mg/kg/day)

OCP 
o

NA 
NA

, 1.40E-04 Superfund 86
5.10E-02 Superfund 86
7.00E-04 EPA Hlth Advisory 1985
7.00E-04 EPA Hlth Advisory 1985
5.00E-04 Superfund 86
2.00E-02 Superfund 86 
1.50E-05 EN(BR)
5.10E-03 Superfund 86
1.00E*00 Superfund 86 

NA
5.00E-03 Superfund 86
1.00E-02 Superfund 86
3.70E-02 Superfund 86
2.00E-02 Superfund 86 
1.08E-02 EN(BR) 
8.09E-03 EN(BR)

NA
1.00E-01 Superfund 86
6.00E-02 Superfund 86 
5.70E-04 EN(BR)
8.60E-03 Superfund 86
3.00E-01 Superfund 86 
1.30E-02 EN(BR)
4.30E-04 Superfund 86
1.40E-03 Superfund 86
3.00E-04 Superfund 86
2.20E-01 Superfund 86
5.10E-05 Superfund 86

Arsenic (inhl) 
Arsenic (oral) 
Barium and compounds, NOS (inhl) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Chromium III (inhl)
Chromium III (oral) (insol salts) 
Chromium VI (inhl only) 
Chromiun VI (oral)
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride
Formaldehyde
Iron and compounds (inhI-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral) 
Mercury, inorganic (inhl)



Table 1. Toxicological ConstantsSection IB • Dirt Bike Riders - Uastes

CHEMICAL

(

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv'

ADI 
(mg'/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

SOURCE 
OF UCR

O 
o 
ro 
o j-ah

CAS 
NUMBER

Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral)
Phenol(s) (inhl)
PhenoKs) (oral)
Toluene (inhl)
Toluene (oral)
Trichloroethene (inhl) = Trichloroethylene
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl)
Zinc and compounds (oral)

2.00E-03 Superfund 86 
6.00E-02 EN(BR)
6.00E-02 Superfund 86 
1.00E-02 Superfund 86 
2.00E-02 Superfund 86
1.00E-01 Superfund 86 
1.50E*00 Superfund 86 
3.00E-01 Superfund 86
3.67E-03 EN(BR) 
3.67E-03 EN(BR) 
1.00E-02 Superfund 86
2.10E-OT Superfund 86

NA
1.43E-02 Superfund 86
7.50E-03 Superfund 86
1.19E+00 Superfund 86

NA 
NA
NA 
NA

4.60E-03 Superfund 86
1.10E-02 Sqperfund 66

NA 
NA

7l,Vi-97-6 
76-m-Z
75-09-2 
12054-48-7 
108-95-2 
108-95-2
108-88-3 
108-88-3 
79-01-6
79-01-6 
7440-66-6 
7440-66-6



Chemical / Physical ConstantsSection IB - Dirt Bike Riders - Wastes Table 2.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION log Kom 

FACTOR

NA
NA

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

FROM WATER 
COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

o 
o 
ro 
o 
H‘ 
itSs

4.40E*01 
4.40E*01 

NA 
NA 

5.20E«00 
S.20E*00 
1.90E*01 

NA 
NA 

1.60E*01 
1.60E*01 
1.60E*01 
1.60E*01 
2.00E*02 
2.00E+02 
1.00E*00 
1.60E*00 
1.S0E*02 

NA 
3.7SE*01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.50E+03

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5 
7439-97-6

NA
NA 
NA 
NA 

2.12E*00 
2.12E+00

NA
3.97E*00

NA 
NA 
NA 
NA
NA 
NA
NA

5.00E-01 
4.80E-01 
2.30E+00

NA
3.15E*00

NA 
NA 
NA 

7.50E-01 
1.14E-01

NA 
NA 
NA

INHALATION 
ABSORB. 

COEFFICIENT.

GI 
ABSORB. 

COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
lOX 
10X

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

Arsenic (inhl) 
Arsenic (oral) 
Bariun and compounds, NOS (inhl) 
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Chromiun III (inhl) 
Chroffliun III (oral) (insol sa.lts) 
Chromium VI (inhl only) 
Chromium VI (oral) 
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral) 
Mercury, inorganic (inhl)



Chemical / Physical ConstantsTable 2.Section IB - Dirt Bike Riders - Wastes

CHEMICAL

ERMA (serv‘-- irk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Mercury, inorganic (oral)
Methylene chloride - dichloromethano (inhl) 
Methylene chloride = dichloromethane (oral) 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (inhl) 
Phenol(s) (oral) 
Toluene (tnhl) 
Toluene (oral) 
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl) 
Zinc and compounds (oral)

BIOCON-
CENTRATION log KOM 

FACTOR

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

FROM WATER 
COEFFICIENT

10X 
10X 
TOX 
10X 
10X 
10X 
10X 
TOX 
TOX 
10X 
TOX 
10X

100X 
100X 
100X 
100X 
100X 
100X 
TOOX 
100X 
TOOX 
100X 
TOOX 
TOOX

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

S. 50E*03 
5.00E+00 
5.00E+00 
4.70E*0T 
1.40E+00 
1.40E+00
T. 07E«0T 
T.07E*0T 
1.06E*01 
T.06E*0T 
4.70E*0T 
4.70E*0T

NA 
T.30E*00 
T.30E*00

NA 
T.46E*00 
T.46E*00 
2.73E*00 
2.73E*00 
2.3BE*00 
2.38E*00

NA 
NA

O O iO

CJi

INHALATION 
ABSORB.

COEFFICIENT

GI 
ABSORB. 

COEFFICIENT

7439- 97-6 
75-09-2 
75-09-2 
T2054-48-7 
T08-95-2 
TOB-95-2 
T08-88-3 
T08-88-3 
79-0T-6 
79-0T-6
7440- 66-6 
7440-66-6



ConcentrationsSection IB - Dirt Bike Riders - Wastes Table 3.

CHEMICAL

1.40E-07

i

2.65E-06

3.49E-03

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

3.04E-04
3.04E-04

2.76E+00 
2.76E+00 
7.46E+01 
7.46E+01 
7.50E-01 
7.50E-01 
1.00E-01 
2.BOE+02 
2.BOE+00 
7.51E*00 
7.51E*00 
7.51E+00 
7.51E*00 
2.44E«01 
2.44E*01 
5.2BE+01 
9.00E-02 
1.60E*03 
3.70E+00 
2.30E-02 
3.29E*00 
1.53E+01 
3.61E+03 
1.20E*02 
1.30E*00 
1.52E+01 
1.52E*01 
1.85E*02 
1.85E+02 
3.50E+00

O
ro 
o
C5

7440-38-2 
7440-38-2

7l,W-V)-2

71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5 
7439-97-6

1.34E-04
7.27E-03

Arsenic (inhl)
Arsenic (oral)
Barium and compounds, NOS (inhl) 
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Chromiun Ill (inhl)
Chromium III (oral) (insol salts)
Chromium VI (inhl only) 
Chromium VI (oral)
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS
Dichloroethene (trans-1,2-)
Oimethylphenol (2,4-) 
Ethyl Acrylate
Ethylbenzene
Fluoride
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral) 
Mercury, inorganic (inhl) ,

CONCENTRATION CONCENTRATION
IN SOIL IN AIR 
(mg/kg) (mg/m'3)



Table 3. ConcentrationsSection IB - Dirt Bike Riders - Wastes

CHEMICAL

I
■I

rk) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

6.71E-05
6.71E-05

Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride - dichloromethane (oral)
Nickel & conpounds, NOS (UCR-inhal only. ADI-oral) 
PhenoKs) (inhl) 
Phenol(s) (oral) 
Toluene (inhl) 
Toluene (oral)
Trichloroethene (inhl) = Trichloroethylene
Trichloroethene (oral) = Trichloroethylene 
Zinc and conpounds (inhl) 
Zinc and compounds (oral)

3.SOE*00 
9.50E-02 
9.50E-02 
1.ZOE*01 
6.03E+02 
6.03E+02 
8.00E-01 
8.00E-01 
1.20E-02 
1.20E-02 
5.60E+01 
5.60E+01

4.53E-03 
4.53E-03 
1.58E-04 
1.S8E-04 
4.65E-06 
4.6SE-06

O 
O 
ro 
(Z)

75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6 
7440-66-6 
7440-66-6

CONCENTRATION CONCENTRATION 
IN SOIL IN AIR 
(mg/kg) (mg/ni'3)



Table 4. AssumptionsSection IB - Dirt Bike Riders - Wastes

lOXEN(BR)

3 EN(BR)

ERMA (service mark) Copyright ENVIRON Corporation Ail Rights Reserved

SCENARIO B5: INHALATION - PARTICULATES 
Contact time (hr/day)

210 EN(BR) 
2 EN(BR)

35 EN(BR) 
0.0000005 LEPOU, 1975 

2475 ERMA 86

0.0001 'EN(BR) 
210 EN(BR) 

2 EN(BR) 
35 EN(BR) 
lOXEN(BR)

2.28 ICRP, 
15000 ICRP.

1984
1984

1984
1984
1984
1984
1984
1984

O O
o 

o®

SCENARIO B2: DERMAL - SOIL
Number contacts total (days/uk * wks/yr * yrs exposed)
Days exposed per ueek
Weeks exposed per year

Amount of soil per surface area of contact (kg/cm*2)
Surface area of contact

for AN.AF.FIF = Face * 2/3 Upper limbs
for FOUR,NINE = Face * 2/3 Upper limbs * 1/2 Lower limbs 

Fraction of time soil cover fails

5400 ICRP, 
600 ICRP, 
2700 ICRP. 
540Q ICRP. 
1350 ICRP,
150 ICRP,

SCENARIO Bl: INGESTION OF SOIL
Amount ingested (kg)
Total time of ingestion (days/yr * yrs exposed)
Oays/ueek
Weeks/year

Fraction of time soil cover fails

15 YR OLD REFERENCE 
25550

3 ENVIRON
55 USEPA. 1985

DAYS PER LIFETIME (lifetiine-days) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg)
BREATHING RATE DURING
Moderate Activity (m*3/hr)

TOTAL BODY SURFACE AREA (cm''2) 
SURFACE AREA OF

Louer Limbs (cm''2) (36X) 
Hands (cm‘'2) (4X)
Upper Limbs (cm''2) (18X)

. Torso (cm*2) (36X)
Head and Neck (ciir2) (9X) 
Perineum (ciir2) (IX)



Table 4. AssunptionsSection IB - Dirt Bike Riders - Wastes

CO

SCENARIO Cl: INHALATION - VAPORS 
Contact time (hr/day)
Total time of inhalation (days exposed)
Fraction of time soil cover fails

IS YR OLD REFERENCE
210 EN(BR) 

2 EH(BR)
35 EN(BR) 

7.00E-09 EN(BR)
lOXEN(BR)

3 ERNA 86 
210 ERNA 86 
lOXEN(BR)

o 
o 
to 
o

Contact time (days/yr * yrs exposed)
Days exposed per week
Weeks exposed per year

Effective level of TSP (kg/nTS) (uses X below)
Fraction of time soil cover fails

ERNA (service nark) Copyright ENVIRON Corporation All Rights Reserved



i
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Section IB - Dirt Bike Riders - Wastes Table 5. Lifetime cancer risk

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario B5 
Partic. Inhal.

Scenario Cl
Vapor Inhal.

o 
o lO 
o

Scenario Bl 
Soil Ingestion 
Fifteen year old 
CANCER RISK

NA 
6.19E-09 

NA 
NA 
NA 

5.83E-11
NA 

2.86E-10
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.57E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
7.66E-09 

NA 
NA 
NA 

7.21E-11
NA 

3.S4E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.06E-10 
NA 
NA 
NA 
NA

. NA 
NA 
NA 
NA 
NA 
NA

9.87E-10 
NA 
NA 
NA 

1.40E-13 
NA 

3. ABE-12 
1.37E-12 

NA 
NA 
NA 

2.20E-09 
NA 
NA 
NA 
NA 
NA 
NA 

4.10E-13
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5

Arsenic (inhl) 
Arsenic (oral) 
Barium and compounds, NOS (inhl) 
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Chromium III (inhl) 
Chromiun III (oral) (insol salts) 
Chromium VI (inhl only) 
Chromium VI (oral) 
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and conpounds (inhl) 
Manganese and conpounds (oral)

Scenario B2 Scenario B5 Scenario Cl | 
Soil, Dermal Partic. Inhal. Vapor Inhal. | 

Fifteen year old Fifteen year old Fifteen year old | 
CANCER RISK CANCER RISK CANCER RISK | 

_____ I 
I NA I 

NA I 
NA I 
NA I 

8.08E-10 I 
NA I 
NA I 

9.79E-15 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I



Lifetime cancer riskTable 5.Section IB - Dirt Bike Riders - Wastes

CHEMICAL

xxxx
xxxx

lark) Copyright ENVIRON Corporation All Rights ReservedERMA (ser '

Scenario Cl
Vapor Inhal.

CAS 
NUMBER

NA 
NA 
NA 

1.32E-12
NA 
NA 
NA 
NA 
NA 
NA 

2.44E-13 
NA 
NA

9.08E-10 I
NA I

Mercury, inorganic (inhl) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Nickel & conpounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (inhl) 
Phenol(s) (oral) 
Toluene (inhl) 
Toluene (oral) 
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl) 
Zinc and compounds (oral)

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Scenario Bl 
Soil Ingestion 
Fifteen year old 
CANCER RISK

4.31E-10
6.19E-09

Scenario B2 
Soil, Dermal

2.21E-09 
1.13E-09

S.34E-10
7.66E-09

o o ro o

NA 
NA 
NA 

1.06E-12 
NA 
NA 
NA 
NA 
NA 
NA 

T.97E-13 
NA 
NA

NA 
NA 

9.72E-15
NA 

1.4SE-10
NA 
NA 
NA 
NA 

3195E-16
NA 
NA 
NA

7439-97-6
7439- 97-6 
75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6
7440- 66-6 
7440-66-6

Scenario B5 Scenario Cl | 
Partic. Inhal. Vapor Inhal. | 

Fifteen year old Fifteen year old Fifteen year old | 
CANCER RISK CANCER RISK CANCER RISK | 

_____I 
I NA I 

NA I 
9.81E-11 I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

2.19E-12 I 
NA I 
NA I 
NA I



Lifetime cancer riskTable 5.Section IB - Dirt Bike Riders - Wastes

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

CAS 
NUMBER

SUN OF ROUTES 
Fifteen year old 
CANCER RISK

Inhl * oral arsenic is 
1.48E-08 

NA 
NA 

Inhl * oral benzene is 
9.3BE-10 
3.48E-12 
6.42E-10 

NA 
NA 
NA 

2.20E-09 
NA 
NA 
NA 
NA 
NA 
NA 

1.92E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5

O O 
ro o
ro

Arsenic (inhl) 
Arsenic (oral) 
Barium and compounds, NOS (inhl) 
Bariun and compounds, NOS (oral)
Benzene (inhl)
Benzene (oral)
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DENP) 
Boron 
Chromiun III (inhl) 
Chromiun KI (oral) (insol salts) 
Chromiun VI (inhl only) 
Chromiun VI (oral)
Copper and compounds (inhl)
Copper and compounds (oral) 
Cyanides, NOS
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral)



Lifetime cancer riskTable 5.Section IB - Dirt Bike Riders - Hastes

CHEMICAL

ERMA (servi

CAS 
NUMBER

xxxx 
xxxx

4.08E-09 
1.50E-08

o 
o
O 
fO 
GJ

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTIlUENTS:

Arsenic, Boron, and Nickel

SUN OF ROUTES 
Fifteen year old 
CANCER RISK

NA 
NA

Inhl ♦ oral meth. chor. is 
1.ODE-10 
1.45E-10

NA 
NA 
NA 
NA

Inhl ♦ oral trichoroethene is 
2.63E-12

NA 
NA

7439-97-6
7439- 97-6 
75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6
7440- 66-6 
7440-66-6

Mercury, inorgan:. (inhl) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride - dichloromethane (oral) 
Nickel & conpounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (inhl) 
PhenoKs) (oral) 
Toluene (inhl) 
Toluene (oral) 
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl) 
Zinc and compounds (oral)

-k) Copyright ENVIRON Corporation All Rights Reserved



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section IB - Dirt Bike Riders - Wastes

I
CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario B2 
Soil, Dermal

Scenario Cl 
Vapor Inhal.

O O K, O ro

SUN OF ROUTES 
Fifteen year old 

MOD / ADI

7440-38-2 . 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-15 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5

NA 
NA 
NA 

2.66E-04 
NA 

1.95E-04 
3.64E-05 
2.55E-03 
3.39E-02 

NA 
1.37E-06 

NA 
2.73E-04 

NA 
1.20E-04 
4.80E-04 
1.52E-06 
3.60E-02 

NA 
4.18E-08 
9.97E-06 
4.88E-03 
7.62E-02 
7.27E-05 
1.82E-05 

NA 
1.97E-03 

NA 
1.53E-04

NA 
NA 
NA 

3.29E-04 
NA 

2.41E-04 
4.50E-05 
3.15E-03 
4.20E-02 

NA 
1.69E-06 

NA 
3.38E-04 

NA 
1.48E-04 
5.94E-04 
1.88E-06 
4.45E-02 

NA 
5.17E-08 
1.23E-05 
6.04E-03 
9.43E-02 
9.00E-05 
2.25E-05 

NA 
2.44E-03 

NA 
1.89E-04

NA 
NA 

4.64E-04 
NA 

9.33E-07 
NA 

1.74E-07 
1.22E-05 
1.63E-04 
1.28E-06

NA 
NA 
NA 

2.12E-06
NA 

2.30E-06 
7.25E-09 
1.72E-04

NA 
2.00E-10 
4.77E-08 
2.34E-05 
3.65E-04 
3.48E-07 
8.71E-08 
3.06E-05

NA 
5.37E-04

HA

NA 
NA 

4.64E-04 
5.95E-04 
5.40E-03 
4.36E-04 
8.15E-05 
5.71E-03 
7.61E-02 
1.28E-06 
3.06E-06 

NA 
6.11E-04 
2.12E-06 
2.68E-04 
1.08E-03 
1.58E-04 
9.18E-02 

NA 
4.23E-07 
2.24E-05 
8.71E-02 
1.71E-01 
1.63E-04 
4.08E-05 
3.08E-05 
4.42E-03 
5.37E-04 
3.42E-04

Arsenic (inhl)
Arsenic (oral)
Barium and compounds, NOS (inhl)
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Chromiun III (inhl)
Chromium III (oral) (insol salts)
Chromium VI (inhl only)
Chromium VI (oral)
Copper and compounds (inhl)
Copper and compouids (oral)
Cyanides, NOS
Dichloroethene (trans-1,2-)
Dimethylphenol (2,4-)
Ethyl Acrylate
Ethylbenzene
Fluoride
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol
Isopropanol
Lead and compounds, NOS (inhl)
Lead and compounds, NOS (oral) 
Manganese and confounds (inhl) 
Manganese and compounds (oral)

Scenario Bl Scenario B2 Scenario B5 
Soil Ingestion Soil, Dermal Partic. Inhal.
Fifteen year old Fifteen year old Fifteen year old Fifteen year old | 

NOD /ADI NOD / ADI NDO / ADI MOD / ADI |
____ I.

I NA I 
NA I 
NA I 
NA I 

5.40E-03 I 
NA I 
NA I 

8.71E-08 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.54E-04 I 
1.12E-02 I 

NA I 
3.30E-07 I 

NA I 
7.61E-02 I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I



Table 6. Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection IB - Dirt Bike Riders - Wastes

CHEMICAL

xxxx
xxxx

ERMA (sen-*-- -ark) Copyright ENVIRON Corporation All Rights Reserved

I 
I

1.S4E-O1 
4.24E-02

CAS 
NUMBER

Scenario BS 
Partic. Inhal.

1.70E-03 
1.64E-04

§

Mercury, inorganic (inhl)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral)
Phenol(s) (inhl)
Phenol(s) (oral)
Toluene (inhl)
Toluene (oral)
Trichloroethene dnhl) = Trichloroethylene
Trichloroethene (oral) = Trichloroethylene
Zinc and compounds (inhl) 
Zinc and compounds (oral)

SUM OF RISKS FROM LANDFILL CHEMICALS 
SUM OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

1.25E-01 
3.42E-02

3.76E-01 
7.68E-02

NA 
3.18E-04 

NA 
2.88E-07 
3.09E-04

NA 
T.10E-03 

NA 
4.85E-07 

NA 
5.95E-07

NA 
4.8SE-0S

NA 
3.94E-04 

NA 
3.56E-07 
3.83E-04

NA 
1.36E-03

NA 
6.00E-07 

NA 
7.36E-07 

NA 
6.00E-05

5.97E-05 
NA 

T.38E-09 
NA 

T.48E-06 
2.62E-05 

NA 
4.64E-10 

NA 
2.85E*09 

NA 
4.88E-06 

NA

5L97E-05 
7.T2E-04 
1.39E-05 
6.44E-07 
6.93E-04 
2.84E-03 
2.45E-03 
1.31E-06 
1.08E-06 
1.58E-05 
1.33E-06 
4.88E-06 
1.08E-04

75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6 
7440-66-6 
7440-66-6

Scenario Bl Scenario B2 Scenario B5 Scenario Cl 
Soil Ingestion Soil, Dermal Partic. Inhal. Vapor Inhal. | SUM OF ROUTES 
Fifteen year old Fifteen year old Fifteen year old Fifteen year old | Fifteen year old

MDO / ADI MOO / ADI MOD /ADI HDD / ADI | MOD / ADI
____ I.

I NA I 
NA I 

1.39E-05 I 
NA I 
NA I 

2.82E-03 I 
NA I 

1.31E-06 I 
NA I 

1.58E-05 I 
NA I 
NA I 
NA I 

_____I 9.57E-02 I
NA 1
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Toxicological ConstantsTable 1.Section 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

:) Copyright ENVIRON Corporation All Rights Reserved

ADI 
(mg/kg/day)CAS 

NUMBER
SOURCE 
OF ADI

UCR 
l/dng/kg/day)

NA 
1.T4E*01 Superfund 86 
1.50E+00 EPA 87

NA 
5.20E-02 Superfund 86

NA 
1.TOE*OO Superfund 86

NA
6.84E-04 Superfund 86

NA
NA
NA

6.TOE*OO Superfund 86
NA 
NA 
NA

8.10E-02 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA

SOURCE 
OF UCR

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
Bis-2-chloroethoxy ethane
Bis(2-chloroethyl)ether = 1, Voxybi8-2-chloro...
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cackniun (UCR»inhal only, ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper
Cresols (for 4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,S-) -1,4-dione = quinone 
di-n-octyl phthalate
Dibutyl phthalate
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral)

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
39683-32-9 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
106-46-7 
75-34-3

1.00E-01 Superfund 86
3.00E-05 Superfund 86 

NA
S.10E-02 Superfund 86
7.00E-04 EPA Hlth Advisory 1985
2.50E-03 EN(BR)
1.60E-02 EH(BR)
1.00E-03 AUQC, EPA 1980
2.00E-02 Superfund 86
7.5OE-03 EN(BR)
3.60E-05 EH(BR)
5.10E-02 EN(BR)
2.94E-04 Superfund 86
7.50E-02 EN(BR)
5.10E-03 EN(BR)
2.70E-02 Superfund 86
1.00E-02 Superfund 86
1.00E*00 Superfund 86
5.00E-03 Si4>erfund 86
3.70E-02 Superfund 86
5.00E-02 Superfund 86
2.00E-02 Superfund 86
5.70E-04 EN(BR)
1.50E-03 EN(BR)
6.51E-02 EN(BR)
1.00E-01 Superfund 86
8.93E-02 EPA Hlth Advisory 1985
1.07E-01 EPA Hlth Advisory 1985
1.20E-01 Superfund 86

O O 
fO o ro

ERMA (servic



Table 1. Toxicological ConstantsSection 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

o

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

ADI 
(mg/kg/day)

1.2OE-OT EN(BR) 
9.00E-03 Superfund 86 
1.08E-02 EN(BR) 
5.60E-04 EN(BR) 
6.00E-05 EN(BR) 
8.30E-04 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 EN(BR) 
5.70E-04 EN(BR) 
8.60E-03 Si4)erfund 86 
1.40E-03 Superfund 86 
3.00E-04 EN(BR) 
3.00E-04 Superfund 86 
2.20E-01 Superfund 86 
2.00E-03 Superfund 86 
6.00E-02 Superfund 86

S.30E-03 EN(BR) 
1.00E-02 Superfund 86 
1.81E-03 EN(BR)

1.00E-01 Superfund 86 
2.00E-02 Superfund 86 
8.60E-04 EN(BR)
1.80E-03 EN(BR) 
3.00E-01 Superfund 86 
S.40E-01 Superfund 86
3.67E-03 EN(BR) 
1.30E-03 EN(BR)

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

9.IDE-02 Superfund 86 
5.80E-01 Superfund 86

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.33E*00 Superfind 86
NA 
NA

7.50E-03 Superfund 86

SOURCE 
OF UCR

O 
ro 
QD

107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1 
112-56-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
xxxx 
91-20-3 
12054-48-7
101- 84-8 
111-44-4
108- 95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4

NA
5.10E-02 Superfund 86

NA
NA
NA
NA

1.10E-02 Superfund 86
2.30E*00 Superfund 86

NA
1.19E*00 Superfund 86

NA

Di chloroethane (1,2-) (oral)
Oichloroethylene (1,1-) = Vinylidene chlor, (oral)
Di chloroethene (trans-1,2-)
Oimethylphenol (2,3-)
Dimethylphenol (2,4-)
0 i ni t rocapryIphenol
Ethylbenzene
Fluoranthene
Hexadecanoic Acid
Iron and compounds
Lead and compounds, NOS (oral)
Lethane 286
Lindane = Hexachlorocyclohexane, gamma
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral)
Methylphenols - see Cresols
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral)
Oxybis-benzene (1,1*-)
Oxybis-2-chloroethane See bis(2-chloroethylether)
Phenol(s) (oral)
Tetrachloroethylene (oral) = Tetrachloroethene
Tetraethyl diphosphoric acid
4-(.2,2,3,3-Tetramethylbutyl)phenol
Toluene (oral)
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene
Vinyl chloride (oral)



Table 1. Toxicological ConstantsSection 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

O

k) Copyright ENVIRON Corporation All Rights ReservedERMA (servii

CAS
NUMBER

108*38*3 
95*47*6 
1330*20*7 
7440*66*6 
XMX*XX*X

ADI 
(mg/kg/day)

1.00E-02 Superfund 86
1.00E*02 Superfund 86
1.00E*02 Superfund 86
2.10E*01 Superfund 86 
2.00E*03 lowest ADI

SOURCE 
OF ADI

UCR 
1/<ing/kg/day)

NA 
NA 
NA 
NA 
NA

SOURCE 
OF UCR

o

Xylene, meta* = Oimethylbeniene, m* (oral) 
Xylene, ortho* - Oimethylbeniene, o* (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
Remaining tentatively identified cor.(xx«ids



Chemical ! Physical ConstantsSection 1C - Dirt Bike Riders - Hog Run Creek Table 2.

log KouCHEMICAL

1
.1

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

10X 
IX 

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
lOX 
10X 
10X 
10X 
IX 
IX 

10X 
10X 
10X

10X sox 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
TOX 
10X 
10X 
TOX sox sox 
TOX 
TOX 
TOX

100X 
100X 
TOOX 
100X 
100X 
100X 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

GI 
ABSORB. 

COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

O o 
co o 
co o

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral)
Bis-2-chloroethoxy ethane
Bis(2-chloroethyl)ether = T,T'oxybis-2-chloro...
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-)
Cadnium (UCR=inhal only, ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium HI (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (for 4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (T,3,S-)
Cyclohexadiene(2,S-) -T,4-dione = quinone 
di-n-octyl phthalate 
Oibutyl phthalate 
Dichlorobenzene (T,2-) 
Dichlorobenzene (T,4-) 
Dichloroethane (T,T-) (oral)

4.00E-0T 
2.80E*0T 
4.40E+01 

NA
S. 20E*00

NA 
6.90E*00 
2.47E+00 

NA 
NA 
NA 
NA 

8.T0E*0T
T. 45E+OT 
T.30E+0T 
T.OOE+OT 
3.7SE*00 
T.60E+01 
T.60E+01 
2.00E*02

NA
T.O0E*OO 

NA 
6.OOE-OT 
T .OOE*OS 
8.90E*0T 
S.60E*0T 
S.60E+0T 
T .OOE*OT

-2.40E-0T
S. 30E*00

NA 
NA 

2.T2E*00
NA

T. SOE*OO 
2.T0E*00 
3.97E*00

NA 
NA 

3.00E-0T
NA 

T.83E+00 
T.90E*00 
2.84E«00 
T.97E*00

NA 
NA 
HA 

T.97E*00 
S.OOE-OT

NA 
2.00E-0T 
9.87E400
S. 60E*00 
3.60E+00 
3.60E+00
T. 79E+00

67-64-T 
309-00-2 
7440-38-2 
7440-39-2 
7T-43-2 
TT2-26-S 
TTT-44-4 
39683-32-9 
TT7-8T-7 
7440-42-8 
78-ST-3 
TT2-34-S 
7440-43-9 
T06-47-8 
9S-ST-2 
T08-90-7 
67-66-3 
T606S-83-T 
T8S40-29-9 
7440-50-8 
T3T9-77-3 
S7-T2-S 
S44-2S-2 
T06-ST-4 
TT7-84-0 
84-74-2 
9S-S0-T 
T06-46-7 
7S-34-3

INHALATION
ABSORB.

COEFFICIENT

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL FROM WATER 

COEFFICIENT COEFFICIENT



Chemical / Physical ConstantsTable 2.Section 1C - Dirt Bike Riders - Hog Run Creek

log KohCHEMICAL

i
1

rk) Copyright EHVIROH Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds 
Lead and compounds, NOS (oral) 
Lethane 286 
Lindane - Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorgani;, (oral) 
Methylene chloride = dichloromethane (oral) 
Methylphenols - see Cresols 
Naphthalene

BIOCON
CENTRATION 

FACTOR

4.27E+02 
4.70E*01 
8.40E+02

1.40E+00 
2.60E+00 
3.20E*00 

NA 
1.07E+01 
5.60E+00 
1.06E+01 
1.17E+00

lOX 
lOX 
lOX 
lOX 
lOX 
lOX 
lOX 
IX 
lOX 
lOX 
lOX 
10X 
10X 
lOX 
10X 
lOX

lOX
lOX
IX

10X 
lOX 
lOX 
10X 
10X 
lOX 
lOX 
10X

10X 
lOX 
10X 
lOX 
lOX 
10X 
10X 
10X

lOX 
lOX 
SOX

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
100X 
100X 
lOOX 
lOOX 
100X 
lOOX 
lOOX 
100X 
lOOX 
lOOX 
lOOX

lOOX 
100X 
lOOX

lOOX 
lOOX 
lOOX 
lOOX 
100X 
lOOX 
lOOX 
100X

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
1OOX 
100X 
lOOX 
lOOX 
lOOX 
100X 
lOOX 
lOOX 
lOOX

lOOX 
100X 
lOOX

1OOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
100X 
1OOXo C*3 h-as

1.20E*00 
5.60E*00 
1.60E+00 

NA 
1.50E*02 

NA 
3.75E*01 
1.1SE*O3 

NA 
NA 

4.90E*01 
NA 

1.30E*02 
NA 

S.50E*03 
5.00E+00

3.30E*00 
NA 

4.21E*00

1.46E+00 
2.60E+00 
1.15E+00 

NA
2.73E*00 
2.S0E*00 
2.38E*00 
1.38E+00

lOX 
lOX 
10X 
lOX 
lOX 
1OX 
lOX 
SOX 
lOX 
lOX 
lOX 
lOX 
1OX 
1OX 
lOX 
lOX

1.48E*00 
1.84E*00 
4.80E-01 

NA 
2.30E*00 

NA 
3.1SE*00 
4.90E*00 

NA 
NA 
NA 
NA 

3.90E*00 
NA 
NA 

1.30E*00

101-84-8 
111-44-4 
108-9S-2 
127-18-4 
107-49-3

INHALATION 
ABSORB.

COEFFICIENT

G1 
ABSORB. 

COEFFICIENT

107-06-2 
7S-3S-4 
1S6-60-S 
S26-7S-0 
IOS-67-9 
CAS NF 
100-41-4 
206-44-0 
S7-10-3 
7439-89-6 
7439-92-1 
112-S6-1 
SB-89-9 
7439-96-S 
7439-97-6 
7S-09-2
xxxx 
91-20-3 
120S4-48-7 Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 

Oxybis-benzene (1,1'-) 
Oxybis-2-chloroethane See bis(2-chloroethylether) 
Phenol(s) (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid

S4932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)

DERMAL ABSORB. DERMAL ABSORB. 
FROM SOIL FROM WATER 

COEFFICIENT COEFFICIENT

108-88-3
O 71-SS-6
CO 79-01-6

7S-01-4



Chemical / Physical ConstantsTable 2.

log KouCHEMICAL
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ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

. CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

1.38E*02 
1.38E+02 
1.38E*02 
4.70E+01 

NA

NA 
NA 

3.26E*00
NA 
NA

10X 
10X 
10X
10X 
10X

10X 
10X 
10X
10X 
lOX

INHALATION 
ABSORB.

COEFFICIENT

100X 
100X 
100X 
100X 
100X

GI 
ABSORB. 

COEFFICIENT

100X
100X
100X
100X
100X

108-38-3 
95-47-6 
1330-20-7 
7440-66-6

■Section 1C - Dirt Bike Riders - Hog Run Creek

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL FROM WATER 

COEFFICIENT COEFFICIENT

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
Remaining tentatively identified compounds

O O f'J O
iS



Table 3. ConcentrationsSection 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

CONCENTRATION CONCENTRATION 
IN WATER IN WATER 

(mg/l) (ug/l)

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds. NOS (oral)
Benzene (oral)
Bis-2-chloroethoxy ethane
Bis(2-ehloroethyl)ether = 1,1■oxybis-2-chloro...

Copper
Cresols (for 4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,^-) -1.4-dione = quinone 
di-n-octyl phthalate
Dibutyl phthalate
Dichlorobenzene (1,2-) 
Di chlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral)

7.6SE-02 
3.60E-06 
1.33E-03 
1.67E-02 
3.78E-03 
3.69E-02 
7.89E-03 
1.06E-03 
2.46E-03 
3.41E-02 
2.S3E-O4 
5.68E-03 
1.50E-04 
8.13E-04 
5.70E-03 
2.42E-03 
1.29E-03 
5.36E-04 
5.36E-04 
1.73E-03 
6.92E-05 
1.38E-03 
5.85E-04 
2.36E-03 
5.19E-04 
5.19E-05 
4.97E-04 
1.05E-03 
1.66E-04

7.65E+01 
3.60E-03 
1.33E+00 
1.67E*01 
3.78E*00 
3.69E*01 
7.89E«00 
1.06E*00 
2.46E*00 
3.41E*01 
2.53E-01 
5.68E*00 
1.50E-01 
8.13E-01 
5.70E*00 
2.42E+00 
1.29E«00 
5.36E-01 
5.36E-01 
1.73E*00 
6.92E-02 
1.38E*00 
5.85E-01 
2.36E+00 
5.19E-01 
5.19E-02 
4.97E-01 
1.05E*00 
1.66E-01

Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadniun (UCR=inhal only, ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 

18540-29-9 Chromium VI (oral) 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
106-46-7 
75-34-3

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
39683-32-9 Bis(2-chloroisopropyl) ether 
117-81-7 
7440-42-8 
78-51-3 •
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1

OO
O
03 ERMA (servic
03



Table 3. ConcentrationsSection 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

I
■I

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

CONCENTRATION
IN WATER 
(mg/l)

3.29E-04 
1.73E-03 
2.53E-04

CONCENTRATION
IN WATER 
(ug/l)

8.82E-01 
2.25E-02 
3.48E+00 
1.53E+01 
1.63E+01 
6.64E-01 
1.09E+01
6.58E-01

o 
o 
ho 
CD 
to

Dichloroethane (1,2-) (oral)
Dichloroethylene (1,1-) - Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
DimethyIphenoI (2,3-) 
DimethylphenoI (2,4-) 
0 i ni t rocapryIphenoI 
Ethylbenzene 
Fluoranthene
Hexadecanoic Acid
Iron and compounds
Lead and compounds, NOS (oral)
Lethane 286
Lindane = Hexachlorocyclohexane, gainna
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride - dichloromethane (oral)
Methylphenols - see Cresols
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-)
Oxybis-2-chloroethane See bis(2-chloroethylether) 
Phenol(s) (oral)
Tetrachloroethylene (oral) = Tetrachloroethene
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl )phenol 
Toluene (oral)
Tri chloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Tri chloroethene 
Vinyl chloride (oral)

3.62E-01 
5.36E-01 
3.82E+00 
1.90E*00 
6.75E-01 
S.20E-03 
7.26E+00 
1.90E-01 
2.06E+00 
1.92E+03 
9.17E-01 
1.27E-01 
1.73E-01 
6.75E*02 
8.48E-02 
1.23E+00

3.29E-01 
1.73E+00 
2.53E-01

xxxx 
91-20-3 
12054-48-7 
101-84-8 
111-44-4 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4

3.62E-04 
5.36E-04 
3.82E-03 
1.90E-03 
6.75E-04 
5.20E-04 
7.26E-03 
1.90E-04 
2.06E-03 
1.92E*00 
9.17E-04 
1.27E-04 
1.73E-04 
6.75E-01 
8.48E-05 
1.23E-03

8.82E-04 
2.25E-05 
3.48E-03 
1.53E-02 
1.63E-02 
6.64E-04 
1.09E-02 
6.58E-04

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1 
112-56-1.
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2



Table 3. ConcentrationsSection 1C - Dirt Bike Riders - Hog Run Creek

!

CHEMICAL

XXX*XX-X

irk) Copyright ENVIRON Corporation All Rights Reserved

CONCENTRATION CONCENTRATION 
IN UATER IN WATER 

(mg/l) (ug/l)

1.25E*01
1.52E*00
1.25E*01
2.01E«01
3.T2E*OT

CAS
NUMBER

108-38-3 
95-47-6 
1330-20-7 
7440-66-6

1.2SE-02
1.52E-03
1.25E-02
2.01E-02
3.12E-02

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Diroethylbenzenes (oral) 
Zinc and compounds (oral)
Remaining tentatively identified compounds

O o 
fO 
o 
03

ERMA (serv



Table 4. AssumptionsSection 1C - Dirt Bike Riders - Hog Run Creek

15 YR OLD REFERENCE

1984

ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

210 EN(BR) 
2 EN(BR)

35 EN(BR) 
0.000002 VERSAR, 1984 

2475 ERMA 86

5400 ICRP,
600 ICRP,
2700 ICRP,
5400 ICRP,
1350 ICRP,
150 ICRP,

1984
1984
1984
1984
1984
1984

SCENARIO Al: INGESTION OF WATER
Amount ingested (I/day)
Total time of ingestion (days/yr * yrs exposed)
Days/wk
Ueeks/year

Fraction of time water contaminated

o o 
fO G) 05 
0*3

0.05 EN(BR) 
210 EN(BR)
2 EN(BR) 

35 EN(BR) 
100XERNA 86

DAYS PER LIFETIME (lifetime-days) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg) 
TOTAL BODY SURFACE AREA (cm'2) 
SURFACE AREA OF

Lower Limbs (cm'2) (36X)
Hands (cm*2) (4X)
Upper Limbs (cm*2) (18X)

. Torso (cm'2) (36X)
Head and Neck (cm'2) (9X) 
Perineun (cm'2) (IX)

25550
3 EN(BR)

55 USEPA, 1985 
15000 ICRP,

SCENARIO A3: DERMAL - WATER, WADING
Number contacts total (days/yr * yrs exposed)
Days/wk
Weeks/year

Amount water/area of contact (kg/cm'2)
Surface area of contact (cm'2)

Long pants. Total exposed = 1/2 (Head & neck) * 2/3 Arms



Lifetime cancer riskTable 5.Section 1C - Dirt Bike Riders - Hog Run Creek

CHEMICALCAS 
NUMBER

SUM OF ROUTES 
CANCER RISK

NA 
3.07E-10 
1.49E-08 

NA 
1.47E-09 

NA 
6.49E-08 

NA 
1.26E-n

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.80E-10 
NA 
NA 
NA 
NA 
HA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
3.22E-10 
1.51E-08 

NA 
1.48E-09

NA
6.5SE-08 

NA 
1.27E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.88E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

S’J ERMA (servir- "«"-k) Copyright ENVIRON Corporation All Rights Reserved

Scenario Al Scenario A3 | 
Water ingestion Wading, Dermal | 
Fifteen year old Fifteen year old | 

CANCER RISK CANCER RISK | 
_____I 

I NA I 
1.52E-11 I 
1.48E-10 I 

NA I 
1.45E-11 I 

NA I 
6.42E-10 I 

NA I 
1.24E-13 I

HA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

7.72E-12 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis-2-chloroethoxy ethane 
Bis(2-chloroethyl)ether = 1,Voxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCRsinhal only, ADIsoral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (for 4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,S-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate 
Di chlorobenzene (1,2-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral)

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
39683-32-9 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2

1*106-51-4 
^17-84-0 
S4-74-2 
^5-50-1 

,-^06-46-7 
-0/5-34-3



*? Section 1C - Dirt Bike Riders - Hog Run Creek Lifetime cancer riskTable 5.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS
NUMBER

NA 
8.S7E-12 

NA 
NA 
NA 
NA 

8.93E-10 
1.13E-08

NA
NA
NA

SUN OF ROUTES 
CANCER RISK

NA
NA
NA

O O ro Q 00

Dichloroethane (1,2-) (oral)
Dichloroethylene (1,1-) = Vinylidene chlor, (oral)
Dichloroethene (trans-1,2-)
Dimethylphenol (2,3-)
Dimethylphenol (2,4-)
DinitrocapryIphenoI
Ethylbenzene
Fluoranthene
Hexadecanoic Acid
Iron and compounds
Lead and compounds, NOS (oral)
Lethane 286
Lindane = Hexachlorocyclohexane, gamma
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral)
Nethylphenols - see Cresols
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral)
Oxybis-benzene (1,1*-)
Oxybis-2-chloroethane See bis(2-chloroethylether)
Phenol(s) (oral)
Tetrachloroethylene (oral) - Tetrachloroethene
Tetraethyl diphosphoric acid
4-(2,2,3,3-Tetran)ethylbutyl)phenol
Toluene (oral)
Tri chloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene
Vinyl chloride (oral)

2.46E-10 
2.32E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.72E-09 
NA 
NA 

6.87E-11

NA
8.66E-12

NA 
NA 
NA
NA

9.02E-10 
1.14E-08

xxxx 
91-20-3 
12054-48-7 
101-84-8 
111-44-4 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4

2.48E-10 
2.35E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
1.74E-09 

NA 
HA 

6.93E-11

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1 
112-56-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2

Scenario Al Scenario A3 
Water ingestion Wading, Dermal 
Fifteen year old Fifteen year old

CANCER RISK CANCER RISK

I 
I 
I 
I 
I 
I 2.43E-12 I 

2.30E-11 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.70E-11 I 
NA I 
NA I 

6.80E-13 I 
I NA I 

NA I 
NA I 

I NA I 
8.49E-14 I 

NA I 
HA I 
NA I 
NA I 

8.84E-12 I 
1.12E-10 I



Lifetime cancer riskTable 5.Section 1C - Dirt Bike Riders - Hog Hun Creek

CHEMICAL

rk) Copyright EHVIROH Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

xxxx 
xxxx

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

NA 
NA 
NA
NA 
NA

SUN OF ROUTES 
CANCER RISK

NA 
NA 
NA
NA 
NA

OO
O CO

8.40E-08 
1.49E-08

8.48E-08 
1.51E-08

108-38-3 
95-47-6 
1330-20-7 
7440-66-6 
xxx-xx-x

Scenario Al Scenario A3 | 
Water ingestion Wading, Dermal | 
Fifteen year old Fifteen year old | 

CANCER RISK CANCER RISK | 
I 
I NA I NA I NA I NA I NA I
I 

8.44E-10 I 
1.48E-10

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Oimethylbenzenes (oral) 
Zinc and compounds (oral)
Remaining tentatively identified compounds



Section 1C - Dirt Bike Riders * Hog Run Creek Table 6. Non-cancer effects: Maxiimm Daily Dose/Acceptable Daily Intake

CHEHtCAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUN OF ROUTES
MDD / ADI

O O 
ro 
o
o

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis-2-chloroethoxy ethane 
Bis(2-chloroethyl)ether - 1,1‘oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCRsinhal only, ADl=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (for 4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate 
Dichlorobenzene (1,2-) 
Di chlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral)

6.95E-04 
1.09E-04 

NA 
2.98E-04 
4.91E-03 
1.34E-02 
4.48E-04 
9.64E-04 
1.12E-04 
4.13E-03 
6.39E-03 
1.01E-04 
4.6SE-04 
9.86E-06 
1.02E-03 
8.16E-05 
1.17E-04 
4.88E-07 
9.75E-05 
4.25E-05 
1.26E-06 
6.29E-05 
9.33E-04 
1.43E-03 
7.25E-06 
4.72E-07 
S.06E-06 
8.94E-06 
1.26E-06

I 
6.89E-06 I 
5.40E-06 I 

NA I 
2.9SE-06 I 
4.86E-05 I 
1.33E-04 I 
4.44E-06 I 
9.S4E-06 I 
1.11E-06 I 
4.09E-0S I 
6.33E-05 I 
1.00E-06 I 
4.61E-06 I 
9.76E-P8 I 
1.01E-0S I 
8.08E-07 I 
1.16E-06 I 
4.83E-09 I 
9.66E-07 I 
4.21E-07 I 
1.25E-08 I 
6.23E-07 I 
9.24E-06 I 
1.41E-05 I 
3.59E-07 I 
2.34E-08 I 
5.00E-08 I 
8.85E-08 I 
1.25E-08 I

7.02E-04 
1.14E-04 

NA 
3.01E-04 
4.95E-03 
1.35E-02 
4.53E-04 
9.73E-04 
1.13E-04 
4.17E-03 
6.45E-03 
1.02E-04 
4.70E-04 
9.96E-06 
1.03E-03 
8.24E-05 
1.18E-04 
4.92E-07 
9.85E-05 
4.29E-05 
1.27E-06 
6.36E-05 
9.42E-04 
1.44E-03 
7.60E-06 
4.95E-07 
5.11E-06 
9.03E-06 
1.27E-06

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
39683-32-9 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
106-46-7 
75-34-3

Scenario Al Scenario A3 | 
Uater ingestion Uading, Dermal | 
Fifteen year old Fifteen year old | 

MDD /ADI NOD / ADI |



Table 6.Section 1C - Dirt Bike Riders - Hog Run Creek

CHEMICAL

ark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
HIMBER

5.64E-05 
1.57E-04 
1.27E-04

SIM OF ROUTES
NOD / ADI

5.70E-05 
1.59E-04 
1.33E-04

xxxx 
91-20-3 
12054-48-7 
101-84-8 
111-44-4 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4

I 2.71E-08 I 
5.36E-07 I 
3.19E-06 I 
3.05E-05 I 
1.01E-04 I 
5.64E-06 I 
6.54E-07 I 
4.28E-07 I 
3.25E-05 I 
2.00E-03 I 
5.90E-06 I 
3.B1E-06 I 
5.19E-06 I 
2.76E-05 I 
3.82E-07 I 
1.84E-07 I

I S.58E-07 I 
1.56E-06 I 
6.29E-06 I

I 7.94E-08 I 
1.01E-08 I 
3.64E-05 I 
7.67E-05 I 
4.88E-07 I 
1.11E-08 I 
2.67E-05 I 
4.55E-06 I

2.74E-06 
5.42E-05 
3.22E-04 
3.08E-03 
1.02E-02 
5.70E-04 
6.60E-05 
8.65E-06 
3.28E-03 
2.02E-01 
5.96E-04 
3.85E-04 
5.24E-04 
2.79E-03 
3.85E-05 
1.86E-05

8.02E-06 
1.02E-06 
3.68E-03 
7.75E-03 
4.93E-05 
1.12E-06 
2.69E-03 
4.60E-04

2.77E-06 
5.47E-05 
3.25E-04 
3.11E-03 
1.03E-02 
5.75E-04 
6.67E-05 
9.08E-06 
3.31E-03 
2.05E-01 
6.01E-04 
3.89E-04 
5.29E-04 
2.82E-03 
3.89E-05 
1.87E-05

8.10E-06 
1.03E-06 
3.72E-03 
7.83E-03 
4.98E-05 
1.13E-06 
2.72E-03 
4.64E-04

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1 
112-56-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2

Scenario Al Scenario A3 | 
Uater ingestion Uading, Dermal | 
Fifteen year old Fifteen year old | 

M)D /ADI HDD / ADI |

Dichloroethane (1,2-) (oral)
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
0 i ni t rocapryIphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds
Lead and compounds, NOS (oral) 
Lethane 286 
Lindane » Hexachlorocyclohexane, ganina 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride » dichloromethane (oral) 
Nethylphenols - see Cresols
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, AOI-oral) 
Oxybis-benzene (1,1*-)
Oxybis-2-chloroethane See bis(2-chloroethylether) 
Phenol(s) (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl)phenol
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)

ooro o
ERMA (sen

Non-cancer effects: Maximun Daily Dose/Acceptable Daily Intake



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 1C - Dirt Bike Riders - Hog Run Creek Table 6.

CHEMICAL

xxx-xx-x

xxxx
xxxx

i

!
ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

108-38-3 
95-47-6 
1330-20-7 
7440-66-6

CAS 
NUMBER

2.88E-01
4.29E-03

SUN OF ROUTES 
NOD / ADI

2.90E-01 
4.33E-03

la
O 
€3
O
r\>

1.13E-03 
1.38E-04 
1.13E-03 
8.69E-05 
1.42E-02

2.86E-03
4.25E-05 I

I 1.12E-05 I 
1.37E-06 I 
1.12E-05 I 
8.60E-07 I 
1.40E-04 I

1.14E-03 
1.40E-04 
1.14E-03 
8.78E-0S 
1.43E-02

SUN OF RISKS FROM LANDFILL CHENICALS
SUN OF RISKS FRON BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
Remaining tentatively identified compounds

Scenario Al Scenario A3 | 
Water ingestion Wading, Dermal | 
Fifteen year old Fifteen year old | 

NOD / ADI NOD / ADI |



SECTION 2
OUTSIDE CONTRACTORS AT THE BTSTP SITE
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Toxicological ConstantsTable 1.Section 2 - BTSTP Uorkers

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SOURCE 
OF ADI

UCR 
Vdng/kg/day)

5.00E+01 Superfund 86 
1.50E+00 EPA 87

NA 
NA

2.60E-02 Superfund 86 
S.20E*02 Superfund 86 
4.86E*00 Superfund 86 
6.84E-04 Superfund 86 

NA 
NA 
NA

4.10E*01 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA

1.55E-02 EN(BR)
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

SOURCE 
OF UCR

Subchronic 
ADI 

(mg/kg/day)

8.24E-01 
8.24E-01 
5.49E-04 
1.37E+00
2. TSE+00 
1.37E-01 
1.40E*01 
1.37E-02 
2.50E-02 
2.75E-01 
3.70E-02 
1.37E*00 
2.17E*02 
6.00E-04 
S.49E*00 
9.70E-01 
6.86E-01 
4.11E-01 
2.75E-01 
4.11E+01 
2.69E*02 
4.11E-02 
4.11E-02
3. DOE-04 
5.30E-01

Arsenic (inhl) 
Arsenic (oral) 
Barium and compounds, NOS (inhl) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Chromiun III (inhl) 
Chromiun III (oral) (insol salts) 
Chromiun VI (inhl only) 
Chromiun VI (oral) 
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde 
Iron and compounds (inhl-based adi) 
Isobutanol 
Isopropanol 
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral)

5.49E-02 ACGIH TLV
5.49E-02 ACGHI TLV
1.43E-03 Superfund 86
1.43E-03 Superfund (Anal, to inhl) 

ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 

Superfund 86 
ACGIH TLV 

Superfund 86 
ACGIH TLV 

Superfund 86 
ACGIH TLV 
ACGIH TLV 

EN(BR) 
ACGIH TLV 

Superfund 86 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 
ACGIH TLV 

Superfund 86 
Superfund 86

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-5 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 

Q 7439-92-1 
O 7439-92-1 
fxj 7439-96-5 
O 7439-96-5
J2S.



Toxicological ConstantsTable 1.Section 2 - BTSTP Workers

CHEMICAL

ERMA (servir--- k) Copyright ENVIRON Corporatio . All Rights Reserved

CAS 
NUMBER

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

SOURCE 
OF UCR

Subchronic
ADI 

(mg/kg/day)

Superfmd 86
Superfund 86 

ACGIH TLV 
ACGIH TLV

Superfund 86
Superfund 86
Superfund 86
Superfund 86
Superfund 86

ACGIH TLV
ACGIH TLV

Superfund 86
Superfund 86

NA 
. HA 

1.43E-02 Superfund 86 
7.50E-03 Superfund 86 
1.19E*00 Superfund 86

NA 
NA 
NA 
NA

4.60E-03 Superfund 86 
T.10E-02 Superfund 86

NA 
NA

5.10E-04 
2.00E-03 
9.60E*01 
9.60E+01 
2.00E-02 
1.90E-01 
1.00E-01 
1.S0E*OO 
4.30E-01 
7.41E*01 
7.41E+01 
1.00E-01 
2.10E-01.

75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 • 
108-88-3 
79-01-6 
79-01-6 
7440-66-6 
7440-66-6

O O 1'0 o
CJT

Mercury, inorganic (inhl)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride - dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (inhl) 
Phenol(s) (oral) 
Toluene (inhl) 
Toluene (oral)
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl)
Zinc and compounds (oral)



Chemical ! Physical ConstantsTable 2.Section 2 - BTSTP Workers

log KowCHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

4.40E*01 
4.40E+01

NA 
NA 

5.20E*00 
5.20E+00 
1.90E+01

NA 
NA 

1.60E*01 
1.60E*01 
1.60E+01 
1.60E*01 
2.00E*02 
2.00E«02 
1.00E«00 
1.60E*00 
1.50E+02

NA 
3.75E*01

NA

NA 
NA 
NA 
NA 
NA 
NA
NA 

5.50E+03

0.1X 
0.1X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X . 
10X 
10X. 
10X 
10X 
10X 
10X 
lOX 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

FROM WATER 
COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

INHALATION 
ABSORB.

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
10 ox 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

GI 
ABSORB. 

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
10 ox 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

NA
NA
NA 
NA 

2.12E*00 
2.12E+00

NA 
3.97E*00 

NA 
NA
NA
NA
NA 
NA 
NA 

5.00E-01 
4.80E-01 
2.30E+00

NA 
3.15E+00

NA
NA 
NA 

7.S0E-01 
1.14E-01

NA 
NA 
NA 
NA
NA

o 
hS o

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-5 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5 
7439-97-6

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

Arsenic (inhl)
Arsenic (oral)
Barium and compounds, NOS (inhl) 
Bariun and compounds, NOS (oral) 
Benzepe (inhl) 
Benzehe (oral)
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Chromium III (inhl)
Chromiun III (oral) (insol salts) 
Chromium VI (inhl only) 
Chromiun VI (oral)
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS
Dichloroethene (trans-1,2-)
Oimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol 
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral) 
Mercury, inorganic (inhl)



Table 2. Chemical ! Physical ConstantsSection 2 - BTSTP Workers

log KohCHEMICAL

ERMA (servic--- ' ) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

5.50E+03 
5.00E+00 
S.O0E«OO 
4.70E+01 
1.40E*00 
1.40E*00 
1.07E*01 
1.07E*01 
1.06E«0T 
1.06E*01 
4.70E*01 
4.70E*01

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

10X 
10X 
10X 
lOX 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

FROM WATER 
COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X
10X

Gl 
ABSORB. 

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

NA 
1.30E*00 
1.30E+00

NA 
1.46E*00 
1.46E*00 
2.73E*00 
2.73E*00 
2.3BE*00 
2.38E+00

NA 
NA

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

o 
o 
ro 
o 
4^

INHALATION 
ABSORB.

COEFFICIENT

i.Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethanr (oral) 
Nickel ft compounds, NOS (UCR-inhal only. ADI-oral) 
Phenol(s) (inhl) 
Phenol(s) (oral) 
Toluene (inhl) 
Toluene (oral)
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl) 
Zinc and compounds (oral)

7439- 97-6 
75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6
7440- 66-6 
7440-66-6



Table 3. ConcentrationsSection 2 - BTSTP Workers

CHEMICAL

S.38E-02

1.10E+00

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

CONCENTRATION 
IN SOIL 
(mg/kg)

CONCENTRATION
IN AIR 

(iiig/in*3)

o 
o 
ro 
o
CD

5.74E-01 
9.32E-02

2.76E+00 
2.76E*00 
7.«6E*01 
7.46E*01 
7.50E-01 
7.50E-01 
1.00E-01 
2.80E*02 
2.80E*00 
7.51E+00 
7.51E*00 
7.51E+00 
7.51E*00 
2.44E+01 
2.44E*01 
5.28E*01 
9.00E-02 
1.60E«03 
3.70E+00 
2.30E-02 
3.29E+00 
1.53E*01 
3.61E*03 
1.20E«02 
1.30E*00 
1.52E*01 
1.52E*01 
1.85E*02 
1.85E*02 
3.S0E+00

6.45E-03
4.37E-01
2.65E-01
1.65E-03

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-5 
I5676O-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5 
7439-97-6

Arsenic (inhl) 
Arsenic (oral) 
Barium and compourds, NOS (inhl) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Beryllium (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Chromiun III (inhl) 
Chromiun HI (oral) (insol salts) 
Chromiun VI (inhl only) 
Chromium VI (oral) 
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol 
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and conyxjunds (oral) 
Mercury, inorganic (inhl)



Table 3. ConcentrationsSection 2 - BTSTP Workers

CHEMICAL

6.81E-03

4.34E-01

5.74E-02

B.60E-04

ERMA (serv--- rk) Copyright ENVIRON Corporation All Rights Reserved

CONCENTRATION 
IN SOIL 
(mg/kg)

CONCENTRATION
IN AIR 

(nig/in*3)

O 
O
O

C3

Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral)
Phenol(s) (inhl)
Phenol(s) (oral)
Toluene (inhl)
Toluene (oral)
Trichloroethene (inhl) = Trichloroethylene
Trichloroethene (oral) » Trichloroethylene
Zinc and compounds (inhl)
Zinc and compounds (oral)

. CAS
NUMBER

3.50E*00 
9.50E-02 
9.50E-02 
1.70E+01 
6.03E+02 
6.03E+02 
8.00E-01 
8.00E-01 
1.20E-02 
1.20E-02 
5.60E+01 
5.60E+01

7i,i9-97-h 
75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-U-3 
108-88-3 
79-01-6 
79-01-6 
7440-66-6 
7440-66-6



Table 4. AssumptionsSection 2 - BTSTP Workers

ADULT MALE REFERENCE

2.4 ICRP. 1984

198418000 ICRP.

100%EN(BR)

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

DAYS PER LIFETIME (Iifetime-days) 
YEARS OVER WHICH EXPOSURE OCCURS 
BODY WEIGHT (kg)
BREATHING RATE DURING
Moderate Activity - OCCUPATIONAL (m*3/hr)

10 EN(BR)
5 EN(BR)
2 EN(BR) 

0.0000005 LEPOW. 1975 
2970 ERMA 86

6480 ICRP,
720 ICRP,

3240 ICRP, 
6480 ICRP, 
1620 ICRP, 
180 ICRP,

1984
1984
1984
1984
1984
1984

SCENARIO B2: DERMAL - SOIL
Nianber contacts total (days/yr * yrs exposed) 
Days/Week 
Weeks/Year

Amount of soil per surface area of contact (kg/cm*2) 
Surface area of contact - Assumes short-sleeved 

for Workers = Face ♦ 2/3 Upper limbs

SCENARIO Bl: INGESTION OF SOIL
Amount ingested (kg) - 1/2 of total soil intake 
Total time of ingestion (days/yr * yrs exposed) 
Days/Week 
Weeks/Year

Fraction of time soil contaminated

0.00001 EN(BR) 
10 EN(BR) 
5 EN(BR)
2 EN(BR) 

lOOXEN(BR)

25550
1 ENVIRON 

70 USEPA, 1985

TOTAL BODY SURFACE AREA (cm*2) 
SURFACE AREA OF

Louer Limbs (cm'2) (36X)
Hands (cm*2) (4X)
Upper Limbs (cm‘2) (18X)
Torso (cm'2) (36X)
Head and Neck (cm*2) (9X)
Perineum (cm*2) (IX)

o 
oN>O 
cn
O Fraction of time soil contaminated



Table 4. AssunptionsSection 2 - BTSTP Workers

ADULT MALE REFERENCE

rk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

SCENARIO C2; INHALATION - VAPORS, OCCUP.
Contact time (hr/day)
Time of inhalation (days) 5 days/uk * 2 wks/yr * 1 yr work

8 EN(BR) 
10 EN(BR) 

9.50E-09 EN(BR)

8 ERMA 86
10 EN(BR)

O O 
fO 
o

SCENARIO B6: INHALATION - PARTICULATES, OCCUPATIONAL
Contact time (hr/day)
Time of inhalation (days) 5 days/wk • 2 wks/yr * 1 yr work 
Level of TSP (kg/m'3)



Lifetime cancer riskTable 5.Section 2 - BTSTP Workers

CHEMICAL

NA

ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

CAS 
NUMBER

NA
NA
NA

Scenario C2
Occup. Vapor 
Adult Male 
CANCER RISK

I 
I 
I 
I 
I. 
I NA I 

NA I 
NA I 
NA I 

1.50E-07 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

4.41E-07 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I

SUN OF ROUTES 
CANCER RISK

NA
NA
NA
NA
NA
NA
NA
NA
NA

Scenario Bl 
Soil Ingestion
Adult Male 
CANCER RISK

NA 
2.31E-10 

NA 
NA 
NA 

2.18E-12 
NA 

1.07E-11 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.21E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Scenario B2 
Soil, Dermal 
Adult Male 
CANCER RISK

Scenario B6 
Occup. Partic. InhaI 

Adult Male 
CANCER RISK

NA 
3.44E-11

NA 
NA 
NA 

3.24E-11
NA 

1.59E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.76E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA

1.41E-10
NA 
NA 
NA 

1.99E-14 
NA 

4.96E-13 
1,95E-13 

NA 
NA 
NA 

3.14E-10 
NA 
NA 
NA 
NA 
NA 
NA 

5.8SE-14
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Inhl ♦ oral arsenic is 
4.07E-10 

NA 
NA 

Inhl * oral benzene is 
1.50E-07 
4.96E-13 
1.70E-10 

NA 
NA 
NA 

3.14E-10 
NA 
NA 
NA 
NA 
NA 
NA 

4.41E-07 
NA

C.) O
O

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42'8 
16065-83-1 
16065-83-1 
18540-29-9 
18540-29-9 
7440-50-8 
7440-50-80 
57-12-5 
156-60-5 
105-67-9 
140-88-5 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5

Arsenic (inhl)
Arsenic (oral)
Barium and compounds, NOS (inhl)
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Berylliun (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Chromiun III (inhl)
Chromiun III (oral) (insol salts)
Chromiun VI (inhl only)
Chromiun VI (oral)
Copper and compounds (inhl)
Copper and compounds (oral)
Cyanides, NOS
Dichloroethene (trans-1,2-)
Dimethylphenol (2,4-)
Ethyl Acrylate
Ethylbenzene
Fluoride
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol 
Isopropanol
Lead and compounds, NOS (inhl)
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral)



Lifetime cancer riskTable S.Section 2 - BTSTP Workers

CHEMICAL

xxxx
xxxx

ERMA (servi--- rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

1.61E-11 
2.31E-10

Scenario B2 
Soil, Dermal 
Adult Male 
CANCER RISK

2.40E-10
3.44E-11

3.15E-10 
1.61E-10

SUM OF ROUTES
CANCER RISK

Mercury, inorganic (inhl)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, AOI-oral) 
PhenoKs) (inhl)
PhenoKs) (oral)
Toluene (inhl)
Toluene (oral)
Trichloroethene (inhl) ■ Trichloroethylene
Trichloroethene (oral) = Trichloroethylene
Zinc and compounds (inhl)
Zinc and compounds (oral)

SUM OF RISKS FROM LANDFILL CHEMICALS 
SUM OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

Scenario Bl 
Soil Ingestion
Adult Male 
CANCER RISK

Scenario B6
Occup. Partic. Inhal 

Adult Male
CANCER RISK

NA 
NA 
NA 

3.98E-U
NA 
NA 
NA 
NA 
NA 
NA 

7.38E-1S
NA 
NA

6.02E-07 
NA

1.05E-08 
2.06E-11 

NA 
NA 
NA 
NA 

liMil ♦ oral TCE is 
4.25E-10 

NA 
NA

6.03E-07
4.27E-10

NA 
NA 
NA 

5.92E-13
NA 
NA 
NA 
NA 
NA 
NA 

1.10E-13 
NA 
NA

NA 
NA 

1.39E-T5 
NA 

2.06E-11
NA 
NA 
NA 
NA 

5.63E-i7
HA 
NA 
NA

Scenario C2
Occup. Vapor 
Adult Male 
CANCER RISK

7439-97-6
7439- 97-6 
75-09-2 
75-09-2 ■ 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6
7440- 66-6 
7440-66-6

O 
^'0 o 
QI CO

I 
I 
I 
I 
I 
I NA I MA

NA I ma
1.05E-08 I Inhl * oral meth, chloride is

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

4.25E-10 I
NA I 
NA I 
NA I



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 2 - BTSTP Workers

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario Bl 
Soil Ingestion 
Adult Male 
MDD ! ADI

Scenario B2 
Soil. Dermal 
Adult Male 
MDD / ADI

Scenario B6
Occup. Partic. InhaI 

Adult Male 
MDD / ADI

I
I
I 
I

SUM OF ROUTES
MDD / ADI

C) O 
fo o QI 
4^

Scenario C2
Occup. Vapor 
Adult Male 
MDD / ADI

I NA I 
NA I 
NA I 
NA I 

1.79E-02 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

8.ISE-06 I 
2.00E*02 I 
1.32E-02 I 
4.67E-04 I 

NA I 
7,3«E-01 I 

NA I 
3.83E-03 I 
9.50E-05 I 

NA I 
NA I 
NA I 
HA I

NA 
7.18E-06 

NA 
7.45E-03

NA 
1.30E-07 
2.60E-05 
2.92E-0S 
1.45E-07 

NA 
7.66E-08 

NA 
4.29E-05

NA 
9.42E-05 
5.51E-06 
5.92E-11 
3.81E-01 
9.63E-08 
3.39E-09 
6.85E-07 
5.32E-06 
1.87E-03 
4.17E-07 
6.90E-10

NA 
5.28E-05 

NA 
4.99E-05

NA 
1.07E-06 

NA 
1.11E-01

NA 
1.93E-06 
3.86E-04 
4.34E-04 
2.16E-06

NA 
T.14E-06 

NA 
6.37E-04

NA 
T.40E-03 
8.18E-05 
8.80E-10 
5.66E+00 
1.43E-06 
S.03E-08 
1.02E-05 
7.90E-05 
2.78E-02 
6.19E-06 
1.03E-08

NA 
7.85E-04

NA 
7.40E-04

1.31E-07
NA 

1.36E-04
NA 

2.37E-09
NA 

4.75E-07 
5.33E-07 
2.6SE-09 
1.43E-07

NA 
1.43E-06 

NA 
2.31E-07 

NA 
1.00E-07 
1.OBE-12 
6.95E-03 
1.76E-09 
6.I8E-I1 
1.25E-08 
9.70E-08 
3.42E-05 
7.61E-09 
1.26E-11 
9.64E-07

NA 
1.61E-03 

NA

1.31E-07 
8.25E-06 
1.36E-04 
1.18E-01 
1.79E-02 
2.06E-06 
4.13E-04 
4.63E-04 
2.31E-06 
1.43E-07 
1.21E-06 
1.43E-06 
6.80E-04 
2.31E-07 
1.49E-03 
8.74E-0S 
8.ISE-06 
2.06E402 
1.32E-02 
4.67E-04 
1.09E-0S 
7.34E-01 
2.97E-02 
3.84E-03 
9.SOE-OS 
9.64E-07 
8.37E-04 
1.61E-03 
7.90E-04

7440-38-2 
7440-38-2 
7440-39-2 
7440-39-2 
71-43-2 
71-43-2 
7440-41-7 
117-81-7 
7440-42-8 
1606S-83-1 
1606S-83-1 
18S40-29-9 
18S40-29-9 
7440-S0-8 
7440-S0-80 
S7-12-S 
1S6-60-S 
IOS-67-9 
140-88-S 
100-41-4 
7782-41-4 
50-00-0 
7439-89-6 
78-83-1 
67-63-0 
7439-92-1 
7439-92-1 
7439-96-5 
7439-96-5

Arsenic (inhl) 
Arsenic (oral) 
Bariun and compounds, NOS (inhl) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Berylliun (UCR-inhal only, ADI-oral) 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Chromium III (inhl) 
Chromiun III (oral) (insol salts) 
Chromium VI (inhl only) 
Chromium VI (oral)
Copper and compounds (inhl) 
Copper and compounds (oral) 
Cyanides, NOS 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,4-) 
Ethyl Acrylate 
Ethylbenzene 
Fluoride 
Formaldehyde
Iron and compounds (inhl-based adi) 
Isobutanol 
Isopropanol
Lead and compounds, NOS (inhl) 
Lead and compounds, NOS (oral) 
Manganese and compounds (inhl) 
Manganese and compounds (oral)



Table 6.Section 2 - BTSTP Workers

CHEMICAL

xxxx
xxxx

ERMA (serv’--- rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUN OF RISKS FROM LANDFILL CHEMICALS 
SUN OF RISKS FROM BACKGROUND CONSTITL'ENTS:

3.92E-01 
1.29E-04

5.82E*00 
1.81E-03

Scenario B6
Occup. Partic. Inhal 

Adult Male 
NOD / ADI

Scenario C2
Occup. Vapor 
Adult Male 
HDD / ADI

SUN OF ROUTES
NOD / ADI

2.07E*02 
1.94E-03

Mercury, inorganic (inhl)
Mercury, inorgan'- (oral)
Methylene chloride - dichloromethane (inhl)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
PhenoKs) (inhl) 
Phenol(S’) (oral) 
Toluene (inhl) 
Toluene (oral) 
Trichloroethene (inhl) = Trichloroethylene 
Trichloroethene (oral) = Trichloroethylene 
Zinc and compounds (inhl) 
Zinc and compounds (oral)

Scenario Bl 
Soil Ingestion 
Adult Male 
MOD / ADI

Scenario B2 
Soil, Dermal 
Adult Male 
HDD / ADI

I 
I 
I 
I 
I 
I NA I 

NA I 
1.9SE-0S I 

NA I 
NA I 

6.27E-01 I 
NA| 

1.05E-02 I 
NA I 

3.18E-06 I 
NA I 
NA I 
NA I

2.01E+02 I
NA I

NA 
2.50E-04 

NA 
1.41E-10 
1.21E-04

NA 
8.61E-04

NA 
2.66E-07 

NA 
2.31E-11

NA 
3.81E-05

8.76E-03
2.35E-06

NA 
3,71E-03 

NA 
2.10E-09 
1.80E-03

NA 
1.28E-02

NA 
3.95E-06 

NA 
3.44E-10 

NA 
5.66E-04

1,79E-05
NA 

2.58E-12
NA 

2.21E-06 
8.27E-06

NA 
1.39E-09

NA 
4.22E-13

NA 
1.46E-06

NA

1.79E-05 
3.96E-03 
1.WE-05 
2.24E-09 
1.93E-03 
6.27E-01 
1.37E-02 
1.0SE-02 
4.21E-06 

• 3.18E-06
3.67E-10 
1.46E-06 
6.04E-04

o
o

7439-97-6
7439- 97-6 
75-09-2 
75-09-2 
12054-48-7 
108-95-2 
108-95-2 
108-88-3 
108-88-3 
79-01-6 
79-01-6
7440- 66-6 
7440-66-6

Non-cancer effects: Maximum Daily Dose/Acceptable Daily Intake
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Table 1. Toxicological ConstantsSection 3 - Residents drinking and showering

CHEMICAL

■k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

SOURCE 
OF UCR

NA 
NA

1.14E*01 Stperfund 86 
1.50E*00 EPA 87

NA
2.60E-02 Superfund 86 
5.20E-02 Superfund 86 

NA
1.10E*00 Superfund.86 

INA
6.84E-04 Superfunci 86 

NA 
NA 
NA

6.10E*00 Superfund 86
NA 
NA 
NA 
NA

.8.10E-02 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1

7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2

O o
o
tn

3.00E+00 Superfund 86
1.00E-01 Superfund 86
3.00E-05 Superfund 86

NA
5.00E-02 Superfund 86
7.00E-04 EPA Hlth Advisory 1985
7.00E-04 EPA Hlth Advisory 1985 .
2.50E-03 EN(BR)
1.60E-02 EN(BR)
1.00E-03 AUQC, EPA 1980
2.00E-02 Superfund 86
7.50E-03 Superfund 86
3.60E-05 EN(BR)
5.10E-02 EN(BR)
2.94E-04 Superfund 86
7.50E-02 EN(BR)
5.10E-03 EN(BR)
5.70E-03 Superfund 86
2.70E-02 Superfund 86
1.00E-02 Superfund 86
1.00E*00 Superfund
5.00E-03 Superfund 86
3.70E-02 Superfund 86
1.00E-01 Superfund 86
5.00E-02 Superfund 86
2.00E-02 Superfund 86
5.70E-04 EN(BR)
1.50E-03 EN(BR)
1.00E-01 Superfund 86

Acetone - Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl/phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cactnium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chramicm III (oral) (insol salts)

18540-29-9 Chromiun VI (oral) 
Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = cuinone 
Dibutyl phthalate



Toxicological ConstantsTable 1.

CHEMICAL UCR 
1/(ing/kg/day)

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

SOURCE 
OF UCR

NA 
HA 
NA 
NA 
NA

3.50E-02 Superfund 86 
9.10E-02 Superfund 86 
1.16E*00 Superfund 86 
5.80E*01 Superfund 86

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

1.33E*00 Superfund 86
NA 
NA

1.43E-02 Superfund 86 
7.S0E-03 Superfund 86 

NA
1.19E*00 Superfund 86

NA 
NA 
NA

95-50:1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Dichlorobenzene (1,2-) 
Dichlorobenzene (T,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and coinpounds (inhI-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, ganina 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

8.93E-02 EPA Hlth Advisory 1985 
8.93E-02 EPA Hlth Advisory 1985 
1.07E-01 EPA Hlth Advisory 1985 
1.3BE-01 Superfund 86 
1.20E-01 Superfund 86 
1.38E-01 EN(BR) 
1.20E-01 EN(BR) 
9.00E-03 EN(BR) 
9.00E-03 Superfund 86 
1.08E-02 EN(8R) 
5.60E-04 EN(BR) 
6.00E-05 EN(BR) 
B.30E-04 EN(BR) 
6.51E-02 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02.EN(BR) 
5.70E-04 EN(BR) 
8.60E-03 Superfund 86 
1.40E-03 Superfund 86 
3.00E-04 Superfund 86- 
2.20E-01 Superfund 86 
2.00E-03 Superfund 86 
6.00E-02 Superfund 86 
6.00E-02 Superfund 86 
5.30E-02 EN(BR) 
1.00E-02 Superfund 86 
1.81E-03 EN(BR) 
2.00E-02 Superfund 86 
1.00E-01 Superfund 86

O

O
0^ ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved
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Section 3 - Residents drinking and showering

CHEMICAL

---•{) Copyright ENVIRON Corporation All Rights ReservedERMA (servic

Xylene, meta-
Xylene, meta-

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

SOURCE 
OF UCR

O
fQ o cn

.1.70E-03 Superfund 86 
5.10E-02 Superfund Bd-' 

NA 
NA 
NA 
NA 
NA 
NA

4.60E-03 Superfund 86 
1.10E-02 Sk<)erfund 86 
2.S0E-02 Superfund 86 
2.30E*00 Si<>erfund 86

NA 
NA 
NA 
NA 
NA 
NA 
NA

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6
xxx-xx-x

2.00E-02 EN(BR) 
2.00E-02 Superfund 86 
8.60E-04 EN(BR) 
1.80E-03 EN(BR) 
1.50E+00 Superfund 86 
3.00E-01 Superfund 86 
6.30E*00 Superfund 86 
5.40E-01 Superfund 86 
3.67E-03 EN(BR) 
3.67E-03 EN(BR) 
1.30E-03 EN(BR) 
1.30E-03 EH(BR) 
2.00E-01 Superfund 86 
1.00E-02 Superfund 86 
2.00E-01 Superfund 86 
1.00E-02 Superfund 86 
4.00E-01 Superfund 86 
1.00E-02 Superfund 86 
2.10E-01 Superfund 86 
2.00E-03 EN(BR)-lowest adi of remaining tentatives

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetraniethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral)
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral)

= Dimethylbenzene, m- (inhl) 
s Dimethylbenzene, m- (oral) 

Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed - Dimethylbenzenes (oral) 
Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Table 1. Toxicological Constants



Chemical ! Physical ConstantsTable 2.Section 3 - Residents drinking and showering

log KomCHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS
NUMBER .

BIOCON
CENTRATION 

FACTOR

10X 
10X 
IX 

0.1X 
10X 
lOX 
lOX 
10X 
10X 
10X 
lOX 
10X 
lOX 
10X 
10X 
lOX 
lOX 
10X 
10X 
10X 
10X 
lOX 
lOX 
10X 
10X 
10X 
10X 
10X
IX

FROM UATER 
COEFFICIENT

INHALATION
ABSORB.

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
lOOX 
100X 
100X 
100X 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
1OOX 
100X

GI 
ABSORB. 

COEFFICIENT

O 
O f'O 
o 
C73 O

4.00E-01 
4.00E-OI 
2.80E+01 
4.40E+01

NA 
5.20E*00 
5.20E+00

NA 
6.90E*00 
2.47E*00

NA 
NA 
NA 
NA 

8.10E*01 
1.45E*01 
I.30E«0I - 
I.OOE*OI 
I.00E*01 
3.75E*00 
1.60E+01 
1.60E+01 
2.00E*02

NA 
NA 

I.00E400 
NA 

6.00E-01 
8.90E+01

•2.40E-0I 
-2.40E-0I 
S.30E*00

NA 
NA 

2.12E*00 
2.12E«00

NA 
1.50E*00 
2.I0E*00 
3.97E*00

NA 
NA 

3.00E-01
NA 

1.83E*00 
1.90E«00 
2.84E*00 
2.84E+00 
1.97E*00

NA 
NA 
NA 

I.97E*00 
1.97E*00 
5.00E-01

NA 
2.00E-01 
5.60E+00

10X 
10X 
SOX 
10X 
10X 
10X 
10X 
10X 
10X 
lOX 
lOX 
lOX 
10X 
10X 
10X 
10X 
10X 
10X 
lOX 
10X 
10X 
lOX 
10X 
lOX 
lOX 
10X 
10X 
10X 
sox

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
7V43-2 
112-26-S
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-S1-3
112- 34-S 
7440-43-9 
106-47-8 
9S-S1-2 
108-90-7 
108-90-7 
67-66-3 
1606S-83-1 
18S40-29-9 
7440-S0-8 
1319-77-3 
1319-77-3 
S7-12-S 
S44-2S-2 
106-S1-4 
84-74-2

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
10 ox 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

Acetone = Propanone(2-) (inhl)
Acetone = Propanone(2-) (oral) 
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (inhl)
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro...
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-)
ChIorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform
Chromium III (oral) (insol salts) 
Chromiun VI (oral)
Copper (oral)
Cresols (4-methylphenol) (inhl)
Cresols (4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,S-)
Cyclohexadiene(2,S-) -1,4-dione = quinone 
Dibutyl phthalate



Table 2. Chemical ! Physical Constants

log KouCHEMICAL

k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

TOX 
10X 
10X 
10X 
TOX 
10X 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX
TX 
TOX
TX 

TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX
TX 

TOX 
TOX

TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
SOX 
TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
SOX 
TOX
TOX

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

GI 
ABSORB. 

COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

S. 60E*0T 
5.60E+01 
5.60E+01 
1.OOE+O1 
1.OOE+O1 
1.20E+00
T. 20E+00 
5.60E+00 
5.60E+00 
T.60E*00

NA
T.S0E*02 

NA
T.OOE*OS 
3.7SE+0T 
T.TSE«03

NA 
NA

4.90E*0T 
1.30E+02

NA 
S.S0E*03
S. O0E*OO 
5.00E+00 
4.27E+02 
4.70E+01 
8.40E+02 
T .40E*00
T. 40E*00

3.60E*00 
3.60E*00 
3.60E*00 
T.79E*00 
T.79E*00 
T.48E*00 
T.48E*00 
T.ME*00 
T.84E*00 
4.80E-0T 

NA 
2.30E*00 

NA 
9.87E«00 
3.TSE*00 
4.90E*00 

NA 
NA 
NA 

3.90E*00 
NA 
NA

T.30E*00 
T.30E+00 
3.30E*00 

NA 
4.2TE*00 
T.A6E*00 
T.46E*00

9S.-S0-T 
S4T-73-T 
T06-46-7 
7S-34-3 
7S-34-3 
T07-06-2 
T07-06-2 
7S-3S-4 
7S-3S-4 
TS6-60-S 
S26-7S-0 
TOS-67-9 
CAS NF 
TT7-84-0 
T00-4T-4 
206-44-0
57- T0-3 
7439-89-6 
7439-92-T
58- 89-9 
7439-96-S

7S-09-2 
7S-09-2 
9T-20-3 
T20S4-48-7 
TOT-84-8 
T08-9S-2 
T08-9S-2

INHALATION 
ABSORB.

COEFFICIENT

o
o
O
V-i ERMA (servii

Dichlorobenzene (T,2-) 
Dichlorobenzene (T,3-) 
Dichlorobenzene (T,4-) 
Dichloroethane (T,T-) (inhl) 
Dichloroethane (T,T-) (oral) 
Dichloroethane (T,2-) (inhl) 
Dichloroethane (T,2-) (oral) 
Oichloroethylene (T.T-) = Vinylidene chlor, (inhl) 
Dichloroethylene (T.T-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-T,2-) 
Di methylphenoI (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, ganma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichlororoethane (inhl) 
Methylene chloride » dichloromethane (oral) 
Naphthalene 
Nickel & confounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (T,T*-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

Section 3 - Residents drinking and showering

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL FROM WATER
COEFFICIENT COEFFICIENT



Table 2. Chemical / Physical Constants

CHEMICAL log Kow

Corporation All Rights Reserved

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

FROM HATER 
COEFFICIENT

INHALATION 
ABSORB.

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
wox 
100X 
100X 
100X

CI 
ABSORB. 

COEFFICIENT

lOOX 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
wox 
wox 
wox 
wox 
wox 
wox 
wox 
wox 
wox 
wox 
wox

2.60E+00 
2.60E+00 
3.20E+00 

NA 
1.07E+01 
1.07EW1 
5.60E+00 
5.60EW0 
1.06EW1 
1.06EW1 
1.17EW0 
1.17EW0 
1.38EW2 
1.38EW2 
1.38EW2 
1.38EW2 
1.38EW2 
1.38EW2 
4.70EW1 

NA

2.38EW0 
2.60EW0 
1.1SEW0 

NA 
2.73EW0 
2.73EW0 
2.S0EW0 
2.S0EW0 
2.38EW0 
2.38EW0 
1.38EW0 
1.38EW0 

NA 
NA 
NA 
NA 

3.26E*00 
3.26EW0 

NA 
NA

WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX 
WX . 
WX 
WX 
WX 
WX

127-W-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

DERMAL ABSORB. DERMAL ABSORB. 
FROM SOIL 

COEFFICIENT

OO
CO oOJ
NJ

ERMA (service mark) Copyright ENVIRON

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrafflethylbutyt)phenol 
Toluene (inhl) 
Toluene (oral)
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral)

= Dimethylbenzene, m- (inhl) 
= Dimethylbenzene, m- (oral)

Xylene, meta- 
Xylene, meta- 
Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Section 3 - Residents drinking and showering



Table 3. ConcentrationsSection 3 - Residents drinking and showering

CHEMICAL

ERMA (servic

CAS 
NUMBER

IN AIR 
(ing/in*3)

o 
o 
00

NA 
6.38E-05 
3.00E-09 
1.32E-06 
2.48E-05

NA 
3.23E-06 
3.90E-05 
6.19E-06 
1.00E-06 
2.86E-06 
3.36E-05 
0.00E*00 
6.00E-06 
2.71E-07 
6.24E-07 
6.00E-06

NA 
1.86E-06 
2.10E-06 
5.04E-07 
5.04E-.07 
2.49E-06

NA 
S.30E-08 
2.46E-06 
1.00E-06 
2.00E-06 
4.00E-08

4.51E-05 
NA 

1.96E-09 
NA 
NA 

1.51E-04 
NA 
NA 

3.30E-06 
NA 

3.S6E-08 
NA 
NA 
NA 
NA 

T.57E-08 
NA 

7.72E-05 
NA 

8.24E-05 
NA 
NA 
NA 

1.33E-09 
NA 
NA 
NA 
NA

4.58E-10

CONCENTRATION CONCENTRATION 
IN WATER 
(mg/l)

7440-50-8 
1319-77-3 
1319-77-3 

O 57-12-5 
544-25-2 
106-51-4 
84-74-2

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 Chromium VI (oral)

Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) .-1,4-dione = quinone 
Dibutyl phthalate

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Bis(2-chloroethoxy)ethane 
Bi6(2-chloroethyl)ether = 1,1•oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP)
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR-inhal only, but ADI=oral) 
Chloroaniline 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts)

t) Copyright ENVIRON Corporatio’i All Rights Reserved



Table 3. ConcentrationsSection 3 - Residents drinking and showering

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

CONCENTRATION
IN WATER 
(mg/I)

CONCENTRATION
IN AIR 

(ing/m*3)

o o
o
Oh.

3.81E-07 
1.62E-07 
8.07E-07 

NA
3.50E-07 

NA
6.63E-07 

NA
1.13E-06 
4.81E-06 
Z.OOE-06 
5.17E-07 
4.00E-09 
8.39E-07 
6.03E-06 
1.46E-07 
2.00E-06 
2.33E-03 
1.05E-06 
1.33E-07 
1.02E-03 
9.80E-08 

NA
2.33E-06 
2.52E-07 
1.33E-05 
O.OOE+00 

NA
6.77E-07

1.40E-05 
5.93E-06 
2.91E-05 
1.72E-05 

NA 
2.61E-05 

NA 
4.97E-05 

NA 
2.16E-04 

NA 
3.48E-07 

NA 
NA 

2.56E-04 
2.09E-08 

NA 
NA 
NA

1.09E-09 
NA 
NA

1.00E*04 
NA

5.64E-06 
NA 
NA

1.30E-08 
NA

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichioroethane (1,2-) (oral) 
Oichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
D i ni trocapryIphenol 
di-n-oetyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol(s) (inhl) 
Phenol(s) (oral)



Table 3. ConcentrationsSection 3 - Residents drinking and showering

CHEMICAL

O Copyright ENVIRON Corporation All Rights ReservedERMA (servic

CAS 
NUMBER

CONCENTRATION CONCENTRATION 
IN UATER IN AIR
(mg/l) <mg/ni*3)

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

NA 
4.70E-08 
4.00E-06 
1.60E-05

NA 
1.25E-05

NA 
1.16E-06

NA 
1.56E-05

NA 
5.04E-07

NA 
9.55E-06

NA 
1.8SE-06

NA 
5.89E-06 
1.82E-05 
3.30E-05

1.71E-06
NA 
NA 
NA

5.60E-04
NA

4.78E-05
NA

6.18E-04
NA

2.63E-05
NA

4.0SE-04
NA

4.05E-04
NA

4.05E-04
NA 
NA 
NA

O o 
fO
03 
u?

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) ■ Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

= Dimethylbenzene, m- (inhl) 
= Dimethylbenzene, m- (oral) 

Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 4. AssumptionsSection 3 - Residents drinking and showering

9 YR OLD 4 YR OLD REFERENCEADULT MALE ADULT FEMALE 15 YR OLD

18000

1 
2190

1

SCENARIO C3: INHALATION - VAPORS, SHOWERING 
Contact time (hr/day)
Contact time (days/yr * yrs exposed)

SCENARIO Al: INGESTION OF WATER
Amount ingested (I/day)
Total time of ingestion (days/yr * yrs exposed) 
Fraction of time water contaminated

255S0
52
70

2
18980

1

0.25 
18980

6480
720

3240
6480 
1620 
180

28105
59
58

2 
21535 

1

1.14 
16000

0.25 
21535

5760 
640 
2880 
5760 
1440 
160

25550
6
55

1.14 
15000

5400
600 
2700 
5400 
1350
ISO

2 
2190

1

0.25 
2190

25550
6

31

3240
360 
1620 
3240
810
90

25550
4 ENVIRON
17 USEPA, 1985

0.39 ICRP, 1984
7000 ICRP, 1984

2520 ICRP, 1984 
280 ICRP, 1984 
1260 ICRP, 1984 
2520 ICRP, 1984 
630 ICRP, 1984 
70 ICRP, 1984

0.25 EN(BR) 
1460 EN(BR)

DAYS PER LIFETIME (lifetime-days) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg)
BREATHING RATE DURING

Light Activity (m'S/hr) - USED FOR SHOWERING 
TOTAL BODY SURFACE AREA (cm*2)

SURFACE AREA OF
Lower Liirbs (cm*2) (36X)
Hands (cm*2) (4X)
Upper Lints (cm‘2) (18X)
Torso (cm*2) (36X)

‘ Head and Neck (cm‘2) (9X) 
Perineum (cm*2) (IX)

1.2 
18000

0.78 
9000

0.25
2190

1 EPA 1980 
1460 ERMA 86

1 ERMA 86

SCENARIO A4: DERMAL - WATER, SHOWERING/BATHING
Nunber of contacts total (days/yr * yrs exposed) 18980
Amount of water per surface area of contact (liters/cm*2) 0.000002 
Surface area of contact (cm*2) (total body)

(Equal to layer of water 0.02 inn thick on whole body)

21535 
0.000002 

16000

2190 
0.000002 

15000

2190 
0.000002 

9000

1460 ERMA 86 
0.000002 VERSAR, 1984 

7000 ERMA 86

O 
o 
iso • 
o 03

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

ark) Copyright ENVIRON Corporation All Rights ReservedERMA (ser>

CAS 
NUMBER

Scenario Al
Water

Adult Male
CANCER RISK

Fifteen year old 
CANCER RISK

Scenario Al
Water ingestion 
Four year old 
CANCER RISK

o 
o 
ro 
o 
cn

NA 
NA 

7.26E-10 
4.22E-08

NA 
NA 

3.S6E-09
NA 

1.45E-07
NA 

4.ISE-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.61E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

9.04E-10 
5.25E-08

NA 
NA 

4.44E-09
NA 

1.80E-07
NA 

5.17E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.49E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

1.07E-10 
6.19E-09

NA 
NA 

5.23E-10
NA 

2.12E-08
NA 

6.10E-12
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 

5.30E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

9.46E-11 
S.49E-09

NA 
NA 

4.64E-10
NA

1.88E-08 
NA

5.41E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

4.70E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2

NA 
NA 

1.15E-10 
6.68E-09

NA 
NA 

S.64E-10
NA 

2.29E-08
NA 

6.58E-12
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.71E-10
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1

Acetone = Propanone(2-) (inhl) 
Acetone • Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Bariun and compounds. NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether - 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR-inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts)

18540-29-9 Chromium VI (oral) 
Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2.S-) -1,4-dione = quinone 
Dibutyl phthalate

Scenario Al Scenario Al Scenario Al 
ingestion Water ingestion Water ingestion Water ingestion 

Adult Female Fifteen year old Hine year old 
CANCER RISK CANCER RISK CANCER RISK



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICALCAS 
NUMBER

Adult Male
CANCER RISK

o 
o 
hO 
o 
03 00

Fifteen year old 
CANCER RISK

Scenario Al
Uater ingestion 
Nine year old 
CANCER RISK

Scenario Al
Uater ingestion 
Four year old 
CANCER RISK

NA 
NA 
NA 
NA 
NA 
NA 

1.67E-10 
NA 

1.82E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.89E-10 
NA 
NA 
NA 

4.83E-11
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

1.28E-09
NA 

1.39E-08
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.75E-09
NA 
NA 

. NA 
3.71E-10

NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

1.59E-09 
NA 

1.73E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.67E-09 
NA 
NA 
NA 

4.62E-10 
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

1.88E-10
NA 

2.05E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.51E-10 
NA 
NA 
NA 

5.44E-11
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

2.03E-10 
NA 

2.21E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.95E-10 
NA 
NA 
NA 

5.87E-11 
NA 
NA 
NA 
NA 
NA

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Di chlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) - Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
D i nitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhI-based adi) 
Lead and compoisids, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal cnly, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

Scenario Al Scenario Al Scenario Al 
Uater ingestion Uater ingestion Uater ingestion 

Adult Female 
CANCER RISK



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

Copyright ENVIRON Corporation All Rights Reservednark)ERMA (ser

CAS 
NUMBER

xxxx 
xxxx

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

2.00E-07
4.22E-08

Adult Female 
CANCER RISK

2.49E-07
5.25E-08

2.94E-08
6.19E-09

2.6IE-08 
5.49E-09

3.17E-08
6.68E-09

O 
o 
ro 
o 
OT 
Ci©

Scenario AT
Water 

Adult Male 
CANCER RISK

HA 
7.47E-T2

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.36E-10
NA 

3.61E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Scenario Al
Water ingestion 
Nine year old 
CANCER RISK

Scenario AT
Water ingestion 
Four year old 
CANCER RISK

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

NA
5.09E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA

3.65E-09 
NA

2.46E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA

NA 
8.06E-12

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.78E-10
NA 

3.90E-09
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
6.63E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.75E-10
NA 

3.21E-09
HA 
NA 
NA 
NA 
NA 
NA 
NA 
HA

NA 
6.33E-11

NA 
NA 
NA 
NA .
NA 
NA 
NA 

4.54E-09
NA 

3.06E-08
NA 
NA
HA 
NA 
NA 
NA
NA 
NA

Scenario Al Scenario Al 
ingestion Hater ingestion Hater ingestion 

Fifteen year old 
CANCER RISK

a Dimethylbenzene, m- (inhl) 
= Dimethylbenzene, m- (oral) 

Xylene, ortho- = Dimethylbeniene, o- (inhl) 
Xylene, ortho- = Oimethylbenzene, o- (oral) 
Xylenes, mixed = Oimethylbenienes (inhl) 
Xylenes, mixed = Oimethylbenienes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIUED COMPOUNDS

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetr—^thylbutyDphenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

NA NA

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario A4
Shower, Dermal 
Adult Male 
CANCER RISK

NA
NA
NA

NA
NA
NA
NA

NA 
NA

Scenario A4
Shower, Dermal 
Nine year old 
CANCER RISK

NA
NA
NA

O FO O
O

Scenario A4
Shower, Dermal 
Adult Female
CANCER RISK

NA 
NA 

7.23E-12 
8.40E-11

NA 
NA 

7.10E-12 
NA 

2.a8E*10 
NA 

8.27E-14 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.19E-12
NA 
NA 
NA 
NA 
NA

Scenario A4 
Shower, Dermal 
Fifteen year old 

CANCER RISK

Scenario A4
Shower, Dermal
Four year old
CANCER RISK

NA 
NA 

8.S1E-13 
9.88E-12 

NA 
NA 

8.36E-13 
NA 

3.39E-11 
NA 

9.74E-15 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.46E-13 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

7.99E-13 
9.29E-12 

NA 
NA 

7.85E-13 
NA 

3.18E-11
NA 

9.15E-15 
NA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 

7.95E-13 
NA 
NA 
NA 
NA 
NA 
HA

NA 
NA 

8.05E-13 
9.35E-12

NA 
NA 

7.90E-13 
NA 

3.20E-11
NA 

9.21E-15 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.00E-13 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108r90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
B4-74-2

NA 
NA 

6.53E-12 
7.59E-11

NA 
NA 

6.41E-12
NA 

2.60E-10
NA 

7.47E-14
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 

6.50E-12
NA 
NA 
NA . 
NA 
NA 
NA

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral)
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
B i s(2-chIoroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro...
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

Scenario A4
Shower, Dermal 
Adult Male 
CANCER RISK

101-84-8 
108-95-2

Scenario A4
Shower, Dermal 
Adult Female
CANCER RISK

Scenario A4 
Shower, Dermal 
Fifteen year old 

CANCER RISK

Scenario A4
Shower, Dermal 
Nine year old 
CANCER RISK

Scenario A4
Shower, Dermal
Four year old
CANCER RISK

NA 
NA 
NA 
NA 
NA 
HA 

2.30E-12
NA 

2.51E-11
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.76E-12
NA 
NA 
NA 

6.67E-13
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

2.82E-13
NA 

3.07E-12
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA 

8.27E-13
NA 
NA 
NA 

8.17E-14
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
NA 

2.SSE-12
NA 

2.78E-11
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.48E-12
NA 
NA 
NA 

7.38E-13
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 
HA 

2.84E-13
NA 

3.09E-12
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.32E-13
NA 
NA 
NA 

8.22E-14
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
HA 
NA 
NA 

3.00E-13
NA 

3.27E-12
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 

8.80E-13
NA 
NA 
NA I 

8.69E-14
NA 
NA 
NA 
NA
NA

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2 
107-06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3

Dichlorobenzene (1,2-) 
Di chlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dini trocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane - Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene

12054-48-7 Hickel & conpounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

OO
o 108-95-2
i-J*



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

xxxx
xxxx

ERHA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

CAS 
NUMBER

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

3.65E-10 
7.59E-11

NA 
1.12E-U

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.04E-13 
NA 

5.42E-12
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA

4.76E-11
9.88E-12

4.50E-11
9.35E-12

C5 O 
ro o

(inhl) 
(oral) 
(inhl) 
(oral)

Scenario A4 
Shower, Dermal 
Adult Male 
CANCER RISK

NA 
9.16E-14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.57E-12 
NA 

4.43E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Scenario A4 
Shower, Dermal 
Adult Female
CANCER RISK

Scenario A4 
Shower, Dermal 
Fifteen year old 

CANCER RISK

Scenario A4
Shower, Dermal 
Nine year old 
CANCER RISK

Scenario A4
Shower, Dermal
Four year old
CANCER RISK

4.04E-10
8.40E-11

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

4.47E-11
9.29E-12

NA 
1.19E-14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.56E-13
NA 

5.77E-12
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA

NA 
1.13E-14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.09E-13 
NA 

5.46E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
1.01E-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.27E-12
NA 

4.90E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, m-
Xylene, meta- = Dimethylbenzene, m-
Xylene, ortho- = Dimethylbenzene, o-
Xylene, ortho- = Dimethylbenzene, o-
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

•k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

Copper (oral)
Cresols (A-methylphenol) (inhl)
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate

67-64-1 
67-64-1 
309-00-2

Adult Female
CANCER RISK

Nine year old 
CANCER RISK

Four year old 
CANCER RISK

7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3

NA 
NA 

7.11E-11
NA 
NA 

1.25E-08
NA 
NA 

1.16E-08
NA 

7.75E-14
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.12E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

8.41E-11
NA 
NA 

1.48E-08
NA 
NA 

1.37E-08
NA 

9.17E-14
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.51E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

9.92E-12
NA 
NA 

1.74E-09
NA 
NA 

1.61E-09
NA 

1.08E-14
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.96E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

1.20E-11
NA 
NA 

2.12E-09
NA 
NA 

1.96E-09
NA 

1.31E-14
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 

3.60E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

7.32E-12
NA 
NA 

1.29E-09
NA 
NA 

1.19E-09
HA 

7.98E-15
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 

2.19E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin

7440-38-2 ■ Arsenic (oral)
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
B i s(2-chIoroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform

16065-83-1 Chromium HI (oral) (insol salts) 
18540-29-9 Chromium VI (oral) 
7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 

O 544-25-2 
O 106-51-4 
rO 84-74-2 o
CO

Scenario C3 ' Scenario C3 Scenario C3 Scenario C3 Scenario C3 
Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal.

Adult Male Adult Female Fifteen year old
CANCER RISK CANCER RISK CANCER RISK



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

O O CO o -<z

Fifteen year old 
CANCER RISK

NA 
NA 
NA 
NA 
NA 

2.91E-09 
NA 

1.84E-07
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.62E-12 
NA 
NA 

4.55E-09 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

4.06E-10 
NA 

2.S6E-08
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.44E-13 
NA 
NA 

6.35E-10
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

3.44E-09 
NA 

2.17E-07
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.46E-12 
NA 
NA 

5.38E-09 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

4.93E-10, '
NA 

3.11E-08 ;
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 
NA 

7.82E-13
NA 
NA 

7.71E-10
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

2.99E-10
NA 

1.89E-08
NA 
NA 
NA 
NA 
NA 
NA ■
NA 
NA 
NA 
NA 
NA 

4.75E-13
NA 
NA 

4.69E-W
NA 
NA 
NA 
NA 
NA 
NA

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Oichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Oichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Oimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and coinpounds (inhI-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride - dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

Scenario C3 Scenario C3 Scenario C3 Scenario C3 Scenario C3
Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. 

Adult Male Adult Female Fifteen year old Nine year old Four year old 
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

xxxx
xxxx

t) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

'2.ABE-07
NA

2.93E-07 
NA

3.4SE-08 
NA

2.5SE-08 
NASUN OF RISKS FROM LANDFILL CHEMICALS

SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 
Arsenic, Boron, and Nickel

Fifteen year old 
CANCER RISK

Four year old 
CANCER RISK

9.53E-13
NA 
NA 
NA 
NA 
NA
NA 
NA 

9.32E-10
NA

2.15E-10 
NA 
NA 
NA 
NA .
NA 
NA 
NA 
NA 
HA

1.29E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.26E-09
NA 

2.92E-10
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

1.57E-12
NA
NA ‘
NA
NA
NA
NA
NA

1.53E-09
NA

3.S5E-10
NA
NA
NA
NA
NA
NA
NA
NA
NA

4.19E-08 
NA

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

9.25E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.05E-09
NA

2.09E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

o
o 
wo
-a
ERMA (servic

1.09E-11 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.07E-08
NA 

2.48E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene finhl) - Trichloroethene 
Trichloroethylene (oral) - Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

s Dimethylbenzene, m- (inhl) 
= Di me thyIbenzene, m- (oral) 

Xylene, ortho- ■ Dimethylbenzene, o- (inhl) 
Xylene, ortho- • Dimethylbenzene, o- (oral) 
Xylenes, mixed = DImethylbenzenes (inhl) 
Xylenes, mixed - Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED C(MP(XJNDS

Scenario C3 Scenario C3 Scenario C3 Scenario C3 Scenario C3 
Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal.

Adult Male Adult Female Fifteen year old Nine year old 
CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

NANA

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUM OF ROUTES 
Adult Male 
CANCER RISK

SUN OF ROUTES 
Adult Female 
CANCER RISK

C5 O 
ro o 
-sj 
CD

SUN OF ROUTES 
Fifteen year old 

CANCER RISK

SUN OF ROUTES 
Nine year old 
CANCER RISK

SUN OF ROUTES 
Four year old 
CANCER RISK

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-S
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 . 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2

NA 
NA 

8.04E-10 
4.22E-08

NA 
Inhl ♦ oral is 

1.61E-0B
NA 

1.56E-07
NA 

4.17E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.49E-08
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

1.17E-10 
6.20E-09 

NA 
Inhl * oral is 

2.27E-09
NA 

2.29E-08 
NA 

6.12E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.50E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

1.07E-10 
5.50E-09 

NA 
Inhl ♦ oral is 

2.58E-09 
NA 

2.08E-08 
NA 

5.43E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.07E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper (oral) 
Cresols (4-methyIphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyc(ohexadiene(2,S-) -1,4-dione = quinone 
Dibutyl phthalate

NA 
NA 

9.95E-10 
5.26E-08 

NA 
Inhl * oral is 

1.92E-08 
NA 

1.94E-07 
NA 

5.19E-11 
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 

2.96E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA 

1.23E-10 
6.68E-09 

NA 
Inhl * oral is 

1.85E-09
NA 

2.41E-08 
NA 

6.59E-12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.76E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA



Table 5. Cancer risksSection 3 Residents drinking and showering

CHEMICAL

ERMA (sen-- ark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SIM OF ROUTES 
Adult Male 
CANCER RISK

o o 
fO o 
-s3

SUM OF ROUTES 
Adult Female 
CANCER RISK

SUN OF ROUTES 
Fifteen year old 

CANCER RISK

SUN OF ROUTES 
Nine year old 
CANCER RISK

SUN OF ROUTES 
Four year old 
CANCER RISK

101-84-8
108-95-2 
108-95-2

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2 
107-06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7. Nickel & compounds, NOS (UCR-inhal only. ADI-oral)

Oxybis-benzene (1.1*-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1.1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene

NA 
NA 
NA 
NA 
NA 

Inhl * oral is 
5.94E-10 

Inhl * oral is 
2.77E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.52E-10
NA 
NA 

Inhl ♦ oral is 
6.90E-10 

NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

Inhl * oral is 
6.60E-10 

Inhl * oral is 
3.29E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 

4.90E-10
NA 
NA 

Inhl * oral is 
8.19E-10 

NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

Inhl ♦ oral is 
5.02E-10 

Inhl ♦ oral is 
2.11E-08

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 

5.95E-10 
NA 
NA 

IrVil * oral is 
5.27E-10

NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

Inhl * oral is 
4.19E-09 

Inhl * oral is 
1.98E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.76E-09 
NA 
NA

Inhl ♦ oral is 
4.92E-09 

NA 
NA 
NA 
NA 
NA

NA 
NA 
NA 
NA 
NA 

Inhl ♦ oral is 
5.04E-09 

Inhl ♦ oral is 
2.34E-07

NA 
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 

4.68E-09 
NA 
NA 

Inhl * oral is 
5.85E-09

NA 
NA 
NA 
NA 
NA



Table 5. Cancer'risksSection 3 - Residents drinking and showering

CHEMICAL

xxx-xx-x

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

CAS 
NUMBER

SUM OF ROUTES 
Adult Male 
CANCER RISK

SUN OF ROUTES 
Adult Female 
CANCER RISK

6.40E-08
6.20E-09

6.80E-08 
5.50E-09

5.72E-08
6.68E-09

O O 
o
00

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

SUN OF ROUTES 
Fifteen year old 

CANCER RISK

SUH OF ROUTES 
Nine year old 
CANCER RISK

SUN OF ROUTES 
Four year old 
CANCER RISK

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6

4.48E-07
4.22E-08

5.42E-07
5.26E-08

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

Inhl * oral is 
7.44E-11 

NA 
NA 
NA 
NA 
NA 
NA

Inhl * oral is 
1.53E-08 

Inhl ♦ oral is 
3.32E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Inhl *.oral is 
8.21E-12 

NA 
NA 
HA 
NA 
NA 
NA

Inhl ♦ oral is 
2.01E-09 

Inhl * oral is 
3.57E-09 

HA 
HA 
NA 
NA 
NA 
NA 
NA 
NA

Inhl ♦ oral is 
9.02E-12 

NA 
NA 
NA 
NA 
NA 
NA

Inhl * oral is 
1.51E-09 

Inhl ♦ oral is 
4.12E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Inhl ♦ oral is 
6.02E-11 

NA 
NA 
NA 
NA 
NA 
■HA

Inhl ■» oral is 
1.27E-08 

Inhl * oral is 
2.67E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Inhl ♦ oral Is 
8.77E-12 

NA 
NA 
NA 
NA 
NA 
NA

Inhl ♦ oral is 
1.80E-09 

Inhl * oral is 
3.91E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

a Dimethylbenzene, m- (inhl) 
a Dimethylbenzene, m- (oral) 

Xylene, ortho- a Dimethylbenzene, o- (inhl) 
Xylene, ortho- a Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed a Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

•k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
_ NUMBER

SUN OF ROUTES AND 
SUN OF AGES (NOT AF) 
TOTAL CANCER RISK

NA 
NA 

1,15E-09 
6.06E-08

NA 
Inhl * oral is 

2.28E-0B
HA 

2.24E-07
NA 

5.98E-11
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 

3.52E-08
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51:3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds. NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybi8-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cacknium (UCR=inhal only, but ADIsoral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform

16065-83-1 Chromiun III (oral) (insol salts) 
18540-29-9 Chromium VI (oral) 

Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides. NOS 
Cycloheptatriene (1,3,5-) 
Cyc(ohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate

—■-3»40-50-8:^19-77-3 
C%19-77-3 :^g^-12-5- ^44-25-2 

::3o6-51-4



*«•
Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

/'
CAS 
NUMBER

SUM OF ROUTES AND 
SUM OF AGES (NOT AF)
TOTAL CANCER RISK

O

O 
0c» O

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & conpounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

NA 
NA 
NA 
NA 
NA 

Inhl * oral is 
5.95E-09 

Inhl ♦ oral is 
2.79E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.40E-09 
NA 
NA 

Inhl * oral is 
6.96E-09 

NA 
NA 
NA 
NA 
NA



Table 5. Cancer risksSection 3 - Residents drinking and showering

CHEMICAL

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

xxxx 
xxxx

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS;

Arsenic, Boron, and Nickel

SUN OF ROUTES AND
SUN OF AGES (NOT AF) 
TOTAL CANCER RISK

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

6.37E-07
6.06E-08

o 
o 
00 
o 
QQ 
1—4

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

Inhl ♦ oral is 
8.62E-11 

NA 
NA 
NA 
NA 
NA 
NA

Inhl * oral is 
1.80E-08 

Inhl ♦ oral is 
3.83E-08 

NA 
NA 
HA 
NA 
NA 
HA 
NA 
NA

= Di me thy I benzene, in- (inhl) 
= Dimethylbenzene, m (oral) 

Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed - Di methylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
•Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 3 - Residents drinking and showering Table 6.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario Al
Water ingestion
Adult Female
MDD / ADI

Scenario Al '
Water ingestion 
Four year old 
NOD / ADI

O O
O 
oo

Scenario Al
Water ingestion 
Adult Male 
NOD / ADI

Scenario Al
Water ingestion
Fifteen year old

NOD / ADI

Scenario Al 
Water ingestion 
Nine year old 
NOD / ADI

NA 
1.82E-0S 
2.86E-06 

NA 
1.42E-05

NA 
1.32E-04 
4.46E-04 
1.11E-05 
2.86E-05 
4.09E-06 
1.28E-04

NA 
3.36E-06 
2.63E-05 
2.38E-07 
3.36E-05 

NA 
1.97E-06 
6.00E-06 
1.44E-08 
2.88E-06 
1.92E-06

NA 
3.03E-08 
3.S1E-06 
5.01E-05 
3.81E-05 
1.14E-08

NA 
2.06E-05 
3.23E-06

NA 
1.60E-05

NA 
1.49E-04 
5.03E-04 
1.25E-05 
3.23E-05 
4.61E-06 
1.44E-04

NA 
3.80E-06 
2.97E-05 
2.68E-07 
3.80E-0S

NA 
2.22E-06 
6.77E-06 
1.63E-08 
3.2SE-06 
2.17E-06

NA 
3.42E-08 
3.96E-06 
5.66E-05 
4.30E-05 
1.29E-08

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2

NA 
2.20E-05 
3.45E-06 

NA 
1.71E-05 

NA 
1.59E;04 
5.38E-04 
1.33E-05 
3.45E-05 
4.93E-06 
1.54E-04

NA 
4.06E-06 
3.18E-05 
2.87E-07 
4.06E-05

NA 
2.37E-06 
7.24E-06 
1.74E-08 
3.48E-06 
2.32E-06 

NA 
3.66E-08 
4.23E-06 
6.05E-05 
4.60E-05 
1.38E-08

NA 
2.32E-05 
3.64E-06

NA 
1.80E-05

NA 
1.68E-04 
5.67E-04 
1.41E-05 
3.64E-05 
5.20E-06 
1.63E-04

NA 
4.28E-06 
3.35E-05 
3.03E-07 
4.28E-05

NA. 
2.50E-06 
7.63E-06 
1.83E-08 
3.67E-06 
2.45E-06

NA 
3.85E-08 
4.46E-06 
6.38E-0S 
4.85E-05 
1.45E-0S

NA 
3.75E-05 
5.88E-06 

NA 
2.91E-05

NA 
2.71E-04 
9.18E-04 
2.28E-05 
5.8BE-05 
8.41E-06 
2.63E-04

NA 
6.92E-06 
5.42E-05 
4.89E-07 
6.92E-05

NA 
4.05E-06 
1.23E-05 
2.96E-08 
5.93E-06 
3.96E-06 

HA 
6.24E-08 
7.22E-06 
1.03E-04 
7.84E-05 
2.35E-08

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral)
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
B i s(2-chIoroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,Voxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadhiium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper (oral)
Cresols (4-methylphenol) (inhl)
Cresols (4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate



effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6. Non-cancerSection 3 - Residents drinking and showering

CHEMICAL

Copyright ENVIRON Corporation All Rights Reservedlark)ERMA (ser

CAS 
NUMBER

Scenario Al
Uater ingestion

Adult Male
KOO / ADI

Scenario Al
Uater ingestion
Adult Female

HDD / ADI

Scenario Al 
Uater ingestion 
Fifteen year old 

MDD / ADI

Scenario Al
Uater ingestion 
Nine year old 
MDD / ADI

Scenario Al
Uater ingestion 
Four year old 
MDD / ADI

1.22E-07 
5.1BE-08 
2.15E-07

NA 
8.33E-08

NA 
1.58E-07

NA 
3.59E-06 
1.27E-05 
1.02E-04 
2.46E-04 
1.38E-07 
3.68E-07 
1.72E-06 
2.09E-07 
1.00E-04 
7.75E-03 
2.15E-05 
T.27E-05 
1.33E-04 
1.40E-06

NA 
1.1IE-06 
1.36E-07 
3.79E-06 

NA 
NA 

1.93E-07

1.47E-07 
6.26E-08 
2.60E-07 

NA 
1.01E-07 

NA 
1.91E-07 

NA 
4.34E-06 
1.54E-05 
1.23E-04 
2.97E-04 
1.66E-07 
4.44E-07 
2.08E-06 
2.52E-07 
1.21E-04 
9.3SE-03 
2.59E-0S 
1.53E-05 
1.60E-04 
1.69E-06 

NA 
1.34E-06 
1.64E-07 
4.58E-06 

NA 
NA 

2.33E-07

1.55E-07 
6.60E-08 
2.74E-07 

NA 
1.06E-07 

NA 
2.01E-07 

NA 
4.57E-06 
1.62E-0S 
1.30E-04 
3.13E-04 
1.75E-07 
4.68E-07 
2.19E-06 
2.6SE-07 
1.28E-04 
9.86E-03 
2.73E-05 
1.61E-05 
1.69E-04 
1.78E-06 

NA 
1.41E-06 
1.73E-07 
4.83E-06 

NA 
NA 

2.46E-07

1.38E-07 
5.85E-08 
2.43E-07

NA 
9.41E-08

NA 
1.78E-07

NA 
4.06E-06 
1.44E-05 
1.15E-04 
2.78E-04 
1.S5E-07 
4.16E-07 
1.94E-06 
2.3SE-07 
1.13E-04 
8.75E-03 
2.42E-05 
1.43E-05 
1.50E-04 
1.58E-06

NA 
1.25E-06 
1.53E-07 
4.28E-06

NA 
NA 

2.18E-07

2.51E-07 
1.07E-07 
4.44E-07

NA 
1.72E-07

NA 
3.25E-07

NA 
7.40E-06 
2.62E-05 
2.10E-04 
S.07E-04 
2.83E-07 
7.S8E-07 
3.S4E-06 
4.29E-07 
2.06E-04 
1.60E-02 
4.42E-05 
2.61E-05 
2.73E-04 
2.88E-06

NA 
2.28E-06 
2.80E-07 
7.81E-06

NA 
NA 

3.98E-07

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane - Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloriae - dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
Phenol(s) (oral)

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2 
107-06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 

O 108-95-2 
(>O 108-95-2 
o O)



Non-cancer effects: Maxinun Daily Dose/Acceptable Daily IntakeSection 3 - Residents drinking and shouering Table 6.

CHEMICAL

1
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CAS 
NUMBER

Xylene, meta-
Xylene, meta-

1.24E-02
1.59E-04

1.16E-02
1.49E-04

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Scenario Al 
Water ingestion 

Adult Male 
MOD / ADI

Scenario Al
Uater ingestion
Adult Female

HDD / ADI

Scenario Al
Water ingestion
Fifteen year old

HDD / ADI

Scenario Al 
Water ingestion 
Nine year old 

MOD ! ADI

Scenario Al
Water ingestion 
Four year old 
MDD / ADI

(inhl) 
(oral) 
(inhl) 
(oral)

1.31E-02
1.68E-04

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6

1.03E-02
1.32E-04

NA 
8.10E-08 
1.60E-04 
3.07E-04

NA 
1.43E-06 

NA 
7.41E-08

NA 
1.47E-04

NA 
1.34E-05

NA 
3.29E-05

NA 
6.39E-06 

NA 
2.03E-05 
2.99E-06 
5.69E-04

NA 
8.55E-08 
1.69E-04 
3.23E-04

NA 
1.51E-06 

NA 
7.81E-08

NA 
1.55E-04

NA 
1.41E-05

NA 
3.47E-05

NA 
6.74E-06 

NA 
2.14E-05 
3.15E-06 
6.00E-04

NA 
1.38E-07 
2.74E-04 
5.23E-04

NA 
2.45E-06

NA 
1.26E-07 

NA 
2.50E-04

NA 
2.28E-05

NA 
5.62E-05

NA 
1.09E-05

NA 
3.47E-05 
5.09E-06 
9.71E-04

2.11E-02
2.71E-04

NA 
6.71E-08 
1.33E-04 
2.54E-04

NA 
1.19E-06 

NA 
6.14E-08

NA 
1.22E-04 

NA 
1.11E-05

NA 
2.73E-05

NA 
5.30E-06 

NA 
1.68E-05 
2.47E-06 
4.71E-04

NA 
7.58E-08 
1.50E-04 
2.87E-04

NA 
1.34E-06

NA 
6.93E-08

NA 
1.37E-04

NA 
1.25E-05

NA 
3.08E-05

NA 
5.98E-06 

NA 
1.90E-05 
2.79E-06 
5.32E-04

§ s 
<□0-

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-TetramethyIbutyI)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral)

- Dimethylbenzene, m- 
= Dimethylbenzene, m- 

Xylene, ortho- = Dimethylbenzene, o- 
Xylene, ortho- = Dimethylbenzene, o- 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6. Non-cancerSection 3 - Residents drinking and showering

. CHEMICAL

rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Copper (oral)
Cresols (4-methylphenol) (inhl)
Cresols (4-aiethylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate

Scenario A4
Shower, Dermal 
Adult Male 
MDD / ADI

Scenario A4
Shower, Dermal 
Adult Female 
MDD / ADI

Scenario A4 
Shower, Dermal 
Fifteen year old 

MOD / ADI

Scenario A4
Shower, Dermal 
Nine year old 
MDD / ADI

Scenario A4
Shower, Dermal 
Four year old 
NOD / ADI

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barinn and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1.1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cacbniun (UCR-inhal only, but ADl=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts)

NA 
3.28E-0B 
2.57E-08

NA 
2.55E-08

NA 
2.37E-07 
B.02E-07 
1.99E-08 
5.14E-08 
7.35E-09 
2.30E-07

NA 
6.0SE-09 
4.74E-08 
4.28E-10 
6.05E-08

NA 
3.54E-09 
1.08E-08 
2.59E-11 
5.18E-09 
3.46E-09

NA 
5.4SE-11 
6.31E-09 
9.02E-08 
6.86E-08 
1.03E-10

NA 
3.48E-08 
2.73E-08

NA 
2.70E-08

NA 
2.52E-07 
8.51E-07 
2.11E-08 
5.45E-08 
7.80E-09 
2.44E-07

NA 
6.42E-09 
5.03E-08 
4.54E-10 
6.42E-08

NA 
3.75E-09 
1.14E-08 
2.75E-11 
5.S0E-09 
3.67E-09

NA 
5.78E-11 
6.70E-09 
9.57E-08 
7.27E-08 
1.09E-10

NA 
5.25E-08 
4.12E-08

NA 
4.08E-08

NA 
3.80E-07 
1.28E-06 
3.19E-08 
8.24E-08 
1.18E-08 
3.69E-07

NA 
9.69E-09 
7.59E-08 
6.85E-10 
9.69E-08

NA 
5,67E-09 
1.73E-08 
4.15E-11 
8.30E-09 
5.54E-09

NA 
8.73E-11 
1.01E-08 
1.44E-07 
1.10E-07 
1.65E-10

NA 
3.52E-08 
2.76E-08

NA 
2.73E-08

NA 
2.55E-07 
8.61E-07 
2.13E-08 
5.52E-08 
7.89E-09 
2.47E-07

NA 
6.49E-09 
5.09E-08 
4.59E-10 
6.49E-08

NA 
3.80E-09 
1.16E-08 
2.78E-11 
5.56E-09 
3.71E-09

NA 
5.85E-11 
6.77E-09 
9.68E-08 
7.36E-08 
1.10E-10

NA 
3.70E-08 
2.90E-08

NA 
2.88E-08

NA 
2.68E-07 
9.06E-07 
2.25E-08 
5.81E-08 
8.30E-09 
2.60E-07

NA 
i6.83E-09 
5.35E-08 
4.83E-10 
6.83E-08

NA 
4.00E-09 
1.22E-08 
2.93E-11 
5.85E-09 
3.90E-09

NA 
6.15E-11 
7.13E-09 
1.02E-07 
7.74E-08 
1.16E-10

67-64-1 
67-a-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 Chromiun VI (oral) 
7440-50:8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2o o ro o ERMA (serv

tn



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 3 - Residents drinking and showering
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CAS 
NUMBER

Scenario A4 
Shower, Dermal 
Fifteen year old 

MDD / ADI

Scenario A4
Shower, Dermal 
Adult Male 
HDD / ADI

Scenario A4
Shower, Dermal 
Adult Female 

MDD / ADI

Scenario A4
Shower, Dermal 
Nine year old 
MDD / ADI

Scenario A4
Shower, Dermal 
Four year old 
MDD / ADI

o o co o 
00 
0^

2.35E-10 
1.00E-10 
4.16E-10 

NA 
1.61E-10 

NA 
3.0SE-10 

NA 
6.94E-09 
2.46E-08 
1.97E-07 
4.75E-07 
2.66E-10 
3.55E-09 
3.32E-09 
2.01E-09 
1.94E-07 
1.S0E-05 
4.ISE-08 
2.4SE-08 
2.S6E-07 
2.70E-09 

NA 
2.14E-09 
2.62E-10 
7.32E-09 

NA 
NA 

3.74E-10

2.33E-10 
9.90E-11 
4.11E-10

NA 
1.59E-10

NA 
3.01E-10

NA 
6.B6E-09 
2.43E-08 
1.95E-07 
4.70E-07 
2.63E-10 
3.S1E-09 
3.29E-09 
1.99E-09 
1.91E-07 
1.48E-05 
4.10E-08 
2.42E-08 
2.53E-07 
2.67E-09

NA 
2.12E-09 
2.59E-10 
7.24E-09 

NA 
NA 

3.69E-10

2.48E-10 
1.05E-10 
4.38E-10 

NA 
1.69E-10 

NA 
3.21E-10 

NA 
7.30E-09 
2.59E-08 
2.07E-07 
5.00E-07 
2.BOE-10 
3.74E-09 
3.50E-09 
2.12E-09 
2.04E-07 
1.58E-05 
4.36E-08 
2.57E-08 
2.70E-07 
2.8SE-09 

NA 
2.25E-09 
2.76E-10 
7.71E-09 

NA 
NA 

3.93E-10

3.51E-10 
1.49E-10 
6.21E-10

NA 
2.40E-10

NA 
4.S5E-10

NA 
1.04E-08 
3.67E-08 
2.94E-07 
7.10E-07 
3.97E-10 
5.30E-09 
4.96E-09 
3.01E-09 
2.89E-07 
2.23E-05 
6.19E-08 
3.6SE-08 
3.82E-07 
4.04E-09

NA 
3.20E-09 
3.92E-10 
1.09E-08 

NA 
NA 

5.58E-10

2.19E-10 
9.33E-11 
3.88E-10

NA 
1.50E-10

NA 
2.84E-10 

NA 
6.47E-09 
2.29ErO8 
1.84E-07 
4.43E-07 
2.48E-W 
3.31E-09 
3.10E-09 
1.88E-09 
1.80E-07 
1.40E-05 
3.86E-08 
2.28E-08 
2.39E-07 
2.S2E-09

NA 
2.00E-09 
2.45E-10 
6.82E-09 

NA 
NA 

3.4BE-10

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4. 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Oichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Nexadecanoic Acid 
Iron and compounds (inhI-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, ganma 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethann (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
Phenol(s) (oral)



effects: Maxinun Daily Dose/Acceptable Daily IntakeTable 6. Non-cancerSection 3 - Residents drinking and showering

CHEMICAL

xxxx
xxxx

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

2.09E-05
2.68E-07

2.96E-05 
3.80E-07

CAS 
NUMBER

SUM OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

Scenario M
Shower, Dermal 
Adult Male 
MOD / ADI

Scenario A4
Shower, Dermal 
Adult Female 
NOD / ADI

1.98E-05
2.54E-07

Scenario A4
Shower, Dermal 
Nine year old 

NOD / ADI

Scenario A4 
Shower, Dermal 
Fifteen year old 

MOD / ADI

Scenario A4
Shower, Dermal 
Four year old 
NOD / ADI

NA 
1.21E-10 
2.39E-07 
4.57E-07

NA 
2.14E-09

NA 
1.10E-10

NA 
2.19E-07

NA 
1.99E-08

NA 
4.91E-08

NA 
9.53E-09

NA 
3.03E-08 
4.45E-09 
8.49E-07

NA 
1.28E-10 
2.54E-07 
4.85E-07

NA 
2.27E-09

NA 
1.17E-10

NA 
2.32E-07 

. NA 
2.11E-08

NA 
5.21E-08

NA 
1.01E-08

NA 
3.21E-08 
4.72E-09 
9.00E-07

1.96E-05
2.51E-071.8SE-05 

2.37E-07

NA 
1.30E-10 
2.57E-07 . 
4.90E-07 

NA 
2.29E-09 

NA 
1.T9E-10 

NA 
2.35E-07 

NA 
2.14E-08 

NA 
5.27E-08 

NA 
1.02E-08 

NA 
3.25E-08 
4.78E-09 
9.10E-07

NA 
1.36E-10 
2.70E-07 
5.16E-07

NA 
2.41E-09

NA 
1.25E-10

NA 
2.47E-07

NA 
2.2SE-08

NA 
5.55E-08

NA 
1.08E-08

NA 
3.42E-08 
5.03E-09 
9.58E-07

NA 
1.94E-10 
3.83E-07 
7.32E-07

NA 
3.42E-09

NA 
1.77E-10

NA 
3.51E-07

NA 
3.19E-08

NA 
7.87E-08

NA 
1.53E-08

NA 
4.85E-08 
7.13E-09 
1.36E-06

o 
o

§

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6
XXX-XX-X

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphoSj::.oric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) - Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

= Dimethylbenzene, m- (inhl) 
= Dimethylbenzene, m- (oral) 

Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed - Dimethylbenzenes (inhl) 
Xylenes, mixed - Dimethylbenzenes (oial) 
Zinc and compounds (oral) 
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Mon-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 3 - Residents drinking and showering Table 6.

CHEMICAL
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CAS 
NUMBER

Scenario A4
Shower, Dermal 
Adult Male 
MDD / ADI

O 
O 
to 
O 
00 cg>

Scenario A4
Shower, Dermal 
Adult Female 
MDD / ADI

Scenario A4 
Shower, Dermal 
Fifteen year old 

MDD / ADI

Scenario A4
Shower, Dermal 
Nine year old 
MDD / ADI

Scenario A4
Shower, Dermal 
Four year old 
MDD / ADI

2.33E-10 
9.DOE-11 
4.11E-10

NA 
1.59E-10 

NA 
3.01E-10 

NA 
6.86E-09 
2.43E-08 
1.95E-07 
4.70E-07 
2.63E-10 
3.51E-09 
3.29E-09 
1.99E-09 
1.91E-07 
1.48E-05 
4.10E-08 
2.42E-08 
2.53E-07 
2.67E-09

NA 
2.12E-09 
2.59E-10 
7.24E-09 

NA 
NA 

3.69E-10

2.48E-10 
1.05E-10 
4.3BE-10 

NA 
1.69E-10 

NA 
3.21E-10 

NA 
7.30E-09 
2.59E-08 
2.07E-07 
5.00E-07 
2.80E-10 
3.74E-09 
3.50E-09 
2.12E-09 
2.04E-07 
1.58E-05 
4.36E-08 
2.S7E-08 
2.70E-07 
2.85E-09 

NA 
2.25E-09 
2.76E-10 
7.71E-09 

NA 
NA 

3.93E-10

3.51E-10 
1.49E-10 
6.21E-10 

NA 
2.40E-10 

NA 
4.S5E-10 

NA 
1.04E-08 
3.67E-08 
2.94E-07 
7.10E-07 
3.97E-10 
5.30E-09 
4.96E-09 
3.01E-09 
2.89E-07 
2.23E-05 
6.19E-08 
3.65E-08 
3.82E-07 
4.04E-09 

NA 
3.20E-09 
3.92E-10 
1.09E-08 

NA 
NA 

5.58E-10

2.35E-10 
1.00E-10 
4.16E-10 

NA 
1.61E-10 

NA 
3.05E-10 

NA 
6.94E-09 
2.46E-08 
1.97E-07 
4.75E-07 
2.66E-10 
3.55E-09 
3.32E-09 
2.01E-09 
1.94E-07 
1.50E-05 
4.ISE-08 
2.45E-08 
2.56E-07 
2.70E-09 

NA 
2.14E-09 
2.62E-10 
7.32E-09 

NA 
NA 

3.74E-10

2.19E-10 
9.33E-11 
3.88E-10 

NA 
1.50E-10 

NA 
2.84E-10 

NA 
6.47E-09 
2.29E-08 
1.84E-07 
4.43E-07 
2.48E-10 
3.31E-09 
3.10E-09 
1.88E-09 
1.80E-07 

. 1.40E-05 
3.86E-08 
2.28E-08 
2.39E-07 
2.52E-09 

NA 
2.00E-09 
2.45E-10 
6.82E-09 

NA 
NA 

3.48E-10

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054t48-7
101- 84-8
108- 95-2 
108-95-2

Di chlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, ganna 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybi S'-benzene (1,1*-) 
Phenolics) (inhl) 
Phenol(s) (oral)
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CHEMICAL
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xxxx

■k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

2.09E-05 
2.68E-07

2.96E-05
3.80E-07

O 
O 
ro 
o 
00 
03

Scenario A4
Shower, Dermal
Adult Male
HDD / ADI

Scenario A4
Shower, Dermal 
Adult Female
HDD ! ADI

Scenario A4 
Shower, Dermal 
Fifteen year old 

MDD / ADI

Scenario A4
Shower, Dermal 
Nine year old 
MDD / ADI

Scenario A4
Shower, Dermal 
Four year old 
MDD / ADI

NA 
1.21E-10 
2.39E-07 
4.57E-07

NA 
2.14E-09

NA 
1.10E-10

NA 
2.19E-07

NA 
1.99E-08

NA 
4.91E-08

NA 
9.53E-09

NA 
3.03E-0B 
4.4SE-09 
B.49E-07

1.85E-0S 
2.37E-07

1.98E-05 
2.S4E-07

NA 
1.28E-10 
2.54E-07 
4.85E-07

NA 
2.27E-09

NA 
1,17E-10

NA 
2.32E-07

NA 
2.nE-08

NA 
5.21E-08

NA 
1.01E-08

NA 
3.21E-08 
4.72E-09 
9.00E-07

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 

. 108-88-3
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

1.96E-05 
2.51E-07

NA 
1.94E-10 
3.83E-07 
7.32E-07

NA 
3.42E-09

NA 
1.77E-10

NA 
3.51E-07

NA 
3.19E-08

NA 
7.87E-08

NA 
1.53E-08

NA 
4.85E-08 
7.13E-09 
1.36E-06

NA 
1.30E-10 
2.57E-07 
4.90E-07

NA 
2.29E-09

NA 
1.19E-10

NA 
2.35E-07

NA 
2.14E-08

NA 
5.27E-08

NA 
1.02E-08

NA 
3.25E-08 
4.78E-09 
9.10E-07

. SUN OF RISKS FROM LANDFILL CHEMICALS 
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

NA 
1.36E-10 
2.70E-07 
5.16E-07

NA 
2.41E-09

NA 
1.25E-10

NA 
2.47E-07 

• NA 
2.25E-08 
J NA 
5.55E-08

• NA 
1.08E-08

NA 
3.42E-08 
5.03E-09 
9.58E-07

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral) 
Xylene, meta- 
Xylene, meta-

= Dimethylbenzene, m- (inhl)
3 Dimethylbenzene, m- (oral) 

Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed - Dimethylbenzenes (oral) 
Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Non-cancer effects: Maximum Daily Dose/Acceptable Daily Intake
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Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 3 - Residents drinking and showering Table 6.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario C3 
Showering Inhal. 

Four year old 
MDD ! ADI

Scenario C3 Scenario C3
Showering Inhal. Showering IiMial.

Adult Male Adult Female
MDD / ADI MDD ! ADI

Nine year old 
MDD / ADI

6.44E-08 
NA 

2.80E-07 
NA 
NA 

9.24E-04 
NA 
NA 

8.84E-07 
1.53E-07 

NA 
NA 
NA 
NA 
NA 

8.97E-10 
NA 

5.80E-05 
NA 

3.53E-0S 
NA 
NA 
NA 

5.70E-11 
NA 
NA 
NA 
NA 

1.96E-11

7.39E-08
NA 

3.21E-07
NA 
NA 

1.06E-03
NA 
NA 

1.01E-06 
1.75E-07

NA 
NA 
NA 
NA
NA

. 1.03E-09
NA

6.66E-05 
NA 

4.05E-05
NA 
NA 
NA 

6.S4E-n
NA 
NA 
NA 
NA 

2.25E-11

7.79E-08 
NA 

3.39E-07 
NA 
NA 

1.12E-03 
NA 
NA 

1.07E-06 
1.B4E-07 

NA 
NA 
NA 
NA 
NA 

1.08E-09 
NA 

7.02E-05 
NA 

4.27E-05 
NA 
NA 
NA 

6.89E-11 
NA 
NA 
NA 
NA 

2.37E-11

9.46E-08 
NA 

4.11E-07 
NA 
NA 

1.36E-03
NA 
NA 

1.30E-06 
2.24E-07

NA 
NA 
NA 
NA 
NA 

1.32E-09
NA 

8.52E-OS
NA 

5.18E-05
NA 
NA 
NA 

8.37E-11
NA 
NA 
NA 
NA 

2.88E-11

8.62E-08 
NA 

3.75E-07 
NA 
NA 

1.24E-03 
NA 
NA 

1.18E-06 
2.04E-07 

NA 
NA 
NA 
NA 
NA 

1.20E-09 
NA 

7.77E-05 
NA 

4.73E-05 
NA 
NA 
NA 

7.63E-11 
NA 
NA 
NA 
NA 

2.63E-11

Scenario C3 Scenario C3 
Showering Inhal. Showering Inhal. 
Fifteen year old 

MDD / ADI

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral)
Bariun and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1‘oxybis-2-chloro...
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but ADIsoral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (inhal) 
Chlorobenzene (oral) 
Chloroform 
Chromium HI (oral) (insol salts) 
Chromiun VI (oral) 
Copper (oral)
Cresols (4-methylphenol) (inhl)
Cresols (4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2 

• 112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
1319-77-3

(;2) 57-12-5 
rO 544-25-2 
O 106-51-4 
CO 84-74-2 
P



effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 3 - Residents drinking and showering Non-cancer

Scenario C3Scenario C3

CHEMICAL

) Copyright ENVIRON Corporation All Rights ReservedERMA (servici
flR00209l

CAS 
NUMBER

Adult Male 
MDD / ADI

Adult Female
MDD / ADI

101-84-8
108-95-2 
108-95-2

Nine year old 
MDD / ADI

7.70E-07 
3.26E-07 
1.34E-06 
6.12E-07 

NA 
9.29E-07 

NA 
2.71E-05 

NA 
9.83E-05 

NA 
2.85E-05 

NA 
NA 

1.26E-05 
5.13E-09 

NA 
NA 
NA 

1.79E-08 
NA 
NA 

8.19E-06 
NA 

5.23E-07 
NA 
NA 

3.19E-09 
NA

8.12E-07 
3.44E-07 
1.41E-06 
6.46E-07 

NA 
9.80E-07 

NA 
2.86E-05 

NA 
1.04E-04 

NA 
3.01E-05 

NA 
NA 

1.33E-05 
5.41E-09 

NA 
NA 
NA 

1.88E-08 
NA 
NA 

8.64E-06 
NA 

5.51E-07 
NA 
NA 

3.37E-09 
NA

9.86E-07 
4.18E-07 
1.71E-06 
7.84E-07 

NA 
1.19E-06 

NA 
3.47E-05 

NA 
1.26E-04 

NA 
3.65E-0S 

NA 
NA 

1.61E-05 
6.57E-09 

NA 
NA 
NA 

2.29E-08 
NA 
NA 

1.05E-05 
NA 

6.69E-07 
NA 
NA 

4.09E-09 
NA

8.99E-07 
3.81E-07 
1.S6E-06 
7.15E-07

NA 
1.08E-06

NA 
3.17E-05

HA 
1.15E-04

NA 
3.33E-05

NA 
NA 

1.47E-0S 
5.99E-09

NA 
NA 
NA 

2.08E-0S
NA 
NA 

9.56E-06
NA 

6.10E-07
NA 
NA 

3.73E-09 
NA

6.72E-07 
2.85E-07 
1.17E-06 
S.34E-07 

NA 
8.11E-07 

NA 
2.37E-05 

NA 
8.57E-05 

NA 
2.49E-05 

NA 
NA 

1.10E-05 
4.48E-09 

NA 
NA 
NA 

1.56E-08 
NA 
NA 

7.14E-06 
NA 

4.56E-07 
NA 
NA 

2.79E-09 
NA

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2 
107-06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 . 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3

Dichlorobenzene (1,2-) 
Dichlorobenzene (i,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (inhl) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (inhl) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Oimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (inhl) 
Methylene chloride = dichloromethane (oral) 
Naphthalene

12054-48-7 Hickel & coriyx>unds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol(s) (inhl) 
PhenoKs) (oral)

Scenario C3 Scenario C3 Scenario C3 
Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. 

Fifteen year old Hine year old Four year old 
MDD /ADI MDD / ADI MDD / ADI



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 3 - Residents drinking and showering

CHEMICAL

xxx-xx-x

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

2.01E-03 
NA

2.30E-03 
NA

Fifteen year old 
NOD / ADI

(inhl) 
(oral) 
(inhl) 
(oral)

2.9SE-03 
NA

2.43E-03 
NA

4.90E-07
NA 
NA 
NA 

2.14E-06
NA 

4.3SE-08
NA 

9.66E-04
NA 

1.16E-04
NA 

1.16E-05
NA 

1.16E-05
HA 

5.81E-06
NA 
NA 
NA

3.66E*07
NA 
NA 
NA 

1.60E-06
NA 

3.2SE-08
NA 

7.22E-04
NA 

8.67E-05
NA 

8.68E-06
NA 

8.68E-06
NA 

4.34E-06
NA 
NA 
NA

4.20E-07
NA 
NA 
HA 

1.83E-06
NA 

3.73E-08
NA 

8.27E-04
NA 

9.94E-05
NA 

9.95E-06
NA 

9.9SE-O6
NA 

4.98E-06
NA 
NA 
NA

4.43E-07
NA 
NA 
NA 

1.93E-06
NA 

3.93E-08
NA 

8.73E-04
NA 

1.0SE-04
NA 

1.O5E-O5
NA 

1.05E-05
NA 

5.25E-06
NA 
NA 
NA

5.38E-07
NA 
NA 
NA 

2.35E-06
NA 

4.77E-08
NA 

T.06E-03
NA 

1.27E-04
NA 

1.27E-05
NA 

1.27E-05
NA 

6.37E-06
NA 
NA 
NA

2.69E-03 
NA

O C5 
to o CD 
ro

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108^88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3

1330-20-7 
1330-20-7 
7440-66-6

Tetrachloroethylene (inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) - Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetrainethylbutyl )phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral)

s Dimethylbenzene, m- 
s Dimethylbenzene, m-

Xylene, meta- 
Xylene, meta- 
Xylene, ortho- = Dimethylbenzene. o- 
Xylene, ortho- » Dimethylbenzene, o- 
Xylenes, mixed = Dimethylbenzenes (inhl) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Scenario C3 Scenario C3 Scenario C3 Scenario C3 Scenario C3 
Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal. Showering Inhal.

Adult Male Adult Female Fifteen year old Nine year old Four year old
NDD /ADI NOD / ADI NOD /ADI MOD / ADI M)D ! ADI



Section 3 - Residents drinking and showering Table 6. Non-cancer effects: Naximum Daily Dose/Acceptable Daily Intake

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

flR002093

I 
1

CAS 
NUMBER

SUN OF ROUTES 
Adult Male 
NDD / ADI

Acetone = Propanone(2-) (inhl) 
Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral)
Barium and compounds, NOS (oral) 
Benzene (inhl) 
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1*oxybis-2*chloro...
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxyethanol phosphate (2-) 
Butoxyethoxyethanol (2,2*) 
Cadnium (UCR=inhal only, but ADl=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2*) 
Chlorobenzene (inhal) 
Chlorobenzene (oiai) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromiun VI (oral) 
Copper (oral) 
Cresols (4-methylphenol) (inhl) 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate

SUN OF ROUTES 
Four year old 
NOD / ADI

9.46E-08 
2.06E-05 
3.67E-06 

NA 
1.60E-05 
1.36E-03 
1.49E-04 
5.04E-04 
1.38E-05 
3.25E-05 
4.62E-06 
1.4SE-04 

NA 
3.80E-06 
2.98E-05 
2.70E-07 
3.80E-05 
8.52E-05 
2.22E-06 
5.86E-0S 
1.63E-08 
3.26E-06 
2.17E-06 
8.37E-11 
3.43E-08 
3.97E-06 
5.67E-05 
4.31E-05 
1.30E-08

67-64-1 
67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
71-43-2. 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
1319-77-3 
57-12-5 
544-25-2. 
106-51-4 
84-74-2

6.44E-08 
1.83E-05 
3.16E-06 

NA 
1.42E-05. 
9.24E-04 
1.32E-04 
4.47E-04 
1.20E-05 
2.88E-05 
4.09E-06 
1.28E-04 

NA 
3.37E-06 
2.64E-05 
2.39E-07 
3.37E-05 
5.80E-05 
1.97E-06 
4.13E-05 
1.44E-08 
2.89E-06 
1.92E-06 
5.70E-11 
3.03E-08 
3.51E-06 
5.02E-05 
3.82E-05 
1.16E-08

7.79E-08 
2.32E-05 
4.00E-06 

NA 
1.80E-05 
1.12E-03 
1.68E-04 
5.68E-04 
1.52E-05 
3.66E-05 
5.21E-06 
1.63E-04 

NA 
4.28E-06 
3.36E-05 
3.04E-07 
4.28E-05 
7.02E-05 
2.51E-06 
5.03E-05 
1.84E-08 
3.67E-06 
2.45E-06 
6.89E-11 
3.86E-08 
4.47E-06 
6.39E-05 
4.86E-05 
1.47E-08

8.62E-08 
3.76E-05 
6.30E-06 

NA 
2.92E-0S 
1.24E-03 
2.72E-04 
9.19E-04 
2.40E-05 
5.91E-05 
8.42E-06 
2.64E-04 

NA 
6.93E-06 
5.43E-0S 
4.91E-07 
6.93E-05 
7.77E-05 
4.05E-06 
5.96E-05 
2.97E-08 
5.94E-06 
3.96E-06 
7.63E-11 
6.24E-08 
7.23E-06 
1.03E-04 
7.85E-05 
2.37E-08

7.39E-08 
2.20E-05 
3.80E-06 

NA 1,71E-65 
1.06E-03 
1.59E-04 
5.39E-04 
1.44E-05 
3.47E-05 
4.94E-06 
1.55E-04 

NA 
4.06E-06 
3.18E-05 
2.88E-07 
4.06E-0S 
6.66E-05 
2.38E-06 
4.77E-05 
1.74E-08 
3.4BE-06 
2.32E-06 
6.54E-11 
3.66E-08 
4.24E-06 
6.06E-05 
4.61E-05 
1.39E-08

SUN OF ROUTES SUN OF ROUTES SUN OF ROUTES 
Adult Female Fifteen year old Nine year old 
NDD /ADI NDD / ADI NDD / ADI



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 3 - Residents drinking and showering Table 6.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUM OF ROUTES 
Adult Male 
MDD ! ADI

O O
O CD

SUM OF ROUTES 
Four year old 
MDD / ADI

7.94E-07 
3.37E-07 
1.3SE-06 
5.34E-07 
8.35E-08 
8.11E-07 
1.S8E-07 
2.37E-05 
3.60E-06 
9.85E-05 
1.02E-04 
2,71E-04 
1.38E-07 
3.71E-07 
1.27E-05 
2.15E-07 
1.00E-04 
7.76E-03 
2.15E-05 
1.27E-05 
1.33E-04 
1.40E-06 
7.14E-06 
1.1IE-06 
5.92E-07 
3.80E-06 

NA 
2.79E-09 
1.94E-07

9.18E-07 
3.89E-07 
1.60E-06 
6.12E-07 
1.01E-07 
9.29E-07 
1.91E-07 
2.71E-05 
4.34E-06 
1.14E-04 
1.23E-04 
3.26E-04 
1.66E-07 
4.48E-07 
1.47E-05 
2.59E-07 
1.21E-04 
9.37E-03 
2.60E-05 
1.53E-05 
1.60E-04 
1.69E-06 
8.19E-06 
1.34E-06 
6.87E-07 
4.58E-06 

NA 
3.19E-09 
2.34E-07

1.12E-06 
4.76E-07 
1.95E-06 
7.84E-07 
9.43E-08 
1.19E-06 
1.79E-07 
3.47E-05 
4.06E-06 
1.40E-04 
1. ISE-04 
3.15E-04 
1.56E-07 
4.19E-07 
1.81E-05 
2.44E-07 
1.13E-04 
8.77E-03 
2.43E-0S 
1.43E-05 
1.50E-04 
1.58E-06 
1.05E-0S 
1.25E-06 
8.23E-07 
4.29E-06 

NA 
4.09E-09 
2.19E-07

1.15E-06 
4.88E-07 
2.00E-06 
7.15E-07 
1.72E-07 
1.08E-06 
3.25E-07 
3.17E-05 
7.41E-06 
1.41E-04 
2.10E-04 
5.41E-04 
2.84E-07 
7.63E-07 
1.82E-0S 
4.38E-07 
2.07E-04 
1.60E-02 
4.43E-0S 
2.61E-0S 
2.74E-04 
2.89E-06 
9.56E-06 
2.29E-06 
8;90E-07 
7.82E-06 

NA 
3.73E-09 
3.99E-07

9.68E-07 
4.10E-07 
1.68E-06 
6.46E-07 
1.06E-07 
9.80E-07 
2.01E-07 
2.86E-05 
4.S8E-06 
1.20E-04 
1.30E-04 
3.44E-04 
1.76E-07 
4.72E-07 
1.55E-05 
2.73E-07 
1.28E-04 
9.88E-03 
2.74E-0S 
1.62E-05 
1.69E-04 
1.78E-06 
8.64E-06 
1.41E-06 
7.25E-07 
4.83E-06 

NA 
3.37E-09 
2.47E-07

95-50-1 
541-73-1
106- 46-7 
75-34-3 
75-34-3
107- 06-2
107- 06-2 
75-35-4 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
.206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
108-95-2

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-) (inhl)
Dichloroethane (1,1-) (oral)
Dichloroethane (1,2-) (inhl)
Dichloroethane (1,2-) (oral)
Oichloroethylene (1,1-) = Vinylidene chlor, (inhl) 
Dichloroethylene (1,1-) - Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-)
Dimethylphenol (2,3-)
Dimethylphenol (2,4-)
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene
Fluoranthene
Hexadecanoic Acid
Iron and compounds (inhl-based adi)
Lead and compounds, NOS (oral)
Lindane - Hexachlorocyclohexane, gamma
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (inhl)
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-)
Phenol(s) (inhl)
Phenol(s) (oral)

SUN OF ROUTES SUN OF ROUTES SUN OF ROUTES 
Adult Female Fifteen year old Nine year old
MDD / ADI MDD /ADI HDD / ADI



effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6. Non-cancerSection 3 - Residents drinking and showering

CHEMICAL

xxxx
xxxx

rk) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

SUN OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

1.55E-02
1.68E-04

2.3BE-02
2.71E-04

1.45E-02
1.49E-04

SUN OF ROUTES 
Four year old 
NDD ! ADI

1.23E-02
1.32E-04

4.20E-07 
8.T2E-08 
1.61E-04 
3.07E-04 
1.83E-06 
1.44E-06 
3.73E-08 
7.42E-08 
8.27E-04 
1.47E-04 
9.94E-05 
T.34E-O5 
9.95E-06 
3.30E-OS 
9.95E-06 
6.40E-06 
4.98E-06 
2.03E-05 
2.99E-06 
5.70E-04

1.47E-02
1.59E-04

5.38E-07 
7.59E-08 
T.SOE-04 
2.87E-04 
2.35E-06 
1.34E-06 
4.77E-08 
6.94E-08 
1.06E-03 
1.38E-04 
1.27E-04 
1.25E-05 
1.27E-05 
3.09E-05 
T.27E-05 
5.99E-06 
6.37E-06 
1.90E-05 
2.80E-06 
5.33E-04

127-18-4 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
108-88-3 
71-55-6 
71-55-6 
79-01-6 
79-01-6 
75-01-4 
75-01-4 
108-38-3 
108-38-3 
95-47-6 
95-47-6 
1330-20-7 
1330-20-7 
7440-66-6 
xxx-xx-x

3.66E-07 
6.73E-08 
1.33E-04 
2.54E-04 
1.60E-06 
1.19E-06 
3.25E-08 
6.15E-08 
7.22E-04 
1.22E-04 
8.67E-05 
1.11E-05 
8.68E-06 
2.73E-05 
8.68E-06 
5.31E-06 
4.34E-06 
1.69E-05 
2.48E-06 
4.72E-04

4.43E-07 
8.56E-08 
1.69E-04 
3.24E-04 
1.93E-06 
1.51E-06 
3.93E-08 
7.82E-08 
8.73E-04 
1.55E-04 
1.05E-04 
1.41E-05 
1.05E-05 
3.48E-05 
1.05E-05 
6.75E-06 
5.25E-06 
2.15E-05 
3.15E-06 
6.01E-04

4.90E-07 
1.38E-07 
2.74E-04 
5.24E-04 
2.14E-06 
2.45E-06 
4.35E-08 
1.27E-07 
9.66E-04 
2.51E-04 
1.16E-04 
2.28E-05 
1.16E-05 
5.63E-05 
1.16E-05 
1.09E-05 
5,81E-06 
3.47E-05 
5.10E-06 
9.72E-04

o 
o fO o

Tetrachloroethylene.(inhl) = Tetrachloroethene 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (inhl) 
Toluene (oral) 
Trichloroethane (1,1,1-) (inhl) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (inhl) = Trichloroethene 
Trichloroethylene (oral) = Trichloroiethene 
Vinyl chloride (inhl) 
Vinyl chloride (oral)

s Dimethylbenzene, m- (inhl) 
= Dimethylbenzene, m- (oral)

SUN OF ROUTES SUN OF ROUTES 
Adult Male 
MOD / ADI

SUN OF ROUTES SUN OF ROUTES 
Adult Female Fifteen year old Nine year old 
NDD Z ADI MOD / ADI MOD / ADI

Xylene, meta-
Xylene, meta- 
Xylene, ortho- = Dimethylbenzene, o- (inhl) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Oimethylbenzenes (inhl) 
Xylenes, mixed = Oimethylbenzenes (oral) 
Zinc and compounds (oral)
TOTAL REMAINING TENTATIVELY IDENTIFIED COMPOUNDS
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H- i, .«

Toxicological ConstantsTable 1.Section 4A - Recreational Fishermen

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro...
Bis(2-chloroethoxy)ethane
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl)phthalate (DEHP)
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-)
Cadmium (UCR=inhal only, but ADI=oral)
Chloroaniline (4-)
Chlorobenzenamine (2-)
Chlorobenzene (oral)
Chloroform
Chromiun III (oral) (insol salts)
Chromiun VI (oral)
Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone
Dibutyl phthalate
Di chlorobenzene (1,2-)
Di chlorobenzene (1,3-)
Di chlorobenzene (1,4-)
Di chloroethane (1,1-) (oral)

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

SOURCE
OF UCR

O 
o 
ro 
o 
CD 
CO

NA
1.14E*01 Superfuqd 86 
1.50E*00 EPA 87

NA
S.20E-02 Superfund 86 
1.10E*00 Superfund 86 

NA 
NA

6.84E-04 Superfund 86
NA 
NA 
NA

6.10E*00 Superfund 86
NA 
NA 
NA

8.10E-02 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
75-34-3

1.00E-01 Superfund 86
3.00E-05 Superfund 86 

NA
5.10E-02 Superfund 86
7.00E-04 EPA Hlth Advisory 1985
1.60E-02 EN(BR)
2.50E-03 EN(BR)
1.00E-03 AWOC, EPA 1980
2.00E-02 Superfund 86
7.50E-03 EN(BR)
3.60E-05 EN(BR)
5.10E-02 EN(BR)
2.94E-04 Superfund 86
7.50E-02 EN(BR)
5.10E-03 EN(BR)
2.70E-02 Superfund 86
1.00E-02 Superfund 86
1.00E*00 Superfund 86
5.00E-03 Superfund 86
3.70E-02 Superfund 86
5.00E-02 Superfund 86
2^00E-02 Superfund 86
5.70E-04 EN(BR)
1.50E-03 EN(BR)
1.00E-01 Superfund 86
8.93E-02 EPA Hlth Advisory 1985
8.93E-02 EPA Hlth Advisory 1985 
1.07E-01 EPA Hlth Advisory 1985 
1.20E-01 Superfund 86



Table 1. Toxicological ConstantsSection 4A - Recreational Fishermen

CHEMICAL

I ERMA (serv
L

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

SOURCE 
OF UCR

1.20E-01 EN(BR) 
9.00E-03 Superfund 86 
1.08E-02 EN(BR) 
5.60E-04 EN(BR) 
6.00E-05 EN(BR) 
8.30E-04 EN(BR) 
6.51E-02 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 EN(BR) 
5.70E-04 EN(BR) 
8.60E-03 Superfund 86 
1.40E-03 Superfund 86 
3.00E*04 Superfund 86 
2.20E-01 Superfund 86 
2.00E*03 Superfund 86 
6.00E-02 Superfund 86 
5.30E-03 EN(8R) 
1.00E-02 Superfund 86 
1.81E-03 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 Superfund 86 
8.60E-04 EN(BR) 
1.B0E-03 EN(BR) 
3.00E-01 Superfund 86 
S.40E-01 Superfund 86 
3.67E-03 EN(BR) 
1.30E-03 EN(BR) 
1.00E-02 Superfund 86 
1.00E-02 Superfund 86

9.10E-02 Superfund 86 
5.80E*01 Superfund 86

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

1.33E*00 Superfund 86 
NA 
NA

7.50E-03 Superfund 86 
NA

1.19E*00 Superfund 86 
NA 
NA

5.10E-02 Superfund 86
NA 
NA 
NA 
NA

1.10E-02 Superfund 86 
2.30E*00 Superfund 86 

NA 
NA

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 
108-95-2 
127-18-4 
107-49-3

Oichloroethane (1.2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dini trocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chlori..e = di chloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 

54932-78-4 4-(2,2,3,3-Tetrainethylbutyl)phenol 
108-88-3 
71-55-6 
79-01-6 
75^1-4 
108-38-3

* I 95-47-6

rk) Copyright ENVIRON Corporat on All Rights Reserved 
flR002099

Toluene (oral)
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral)



Toxicological ConstantsTable 1.Section 4A - Recreational Fishermen

CHEMICAL

xxx-xx-x

!

■”01

I

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

NA
NA

SOURCE 
OF UCR

1330-20-7 
7440-66-6

Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

1.00E-02 Superfund 86
2.10E-01 Superfund 86
2.00E-03 EN(BR)-l0Mest adi of remaining tentatives

Xa 
=D 
O 

-g- 
I — o 
o



Table 2. Chemical / Physical ConstantsSection 4A - Recreational Fishermen

log KomCHEMICALCAS 
NUMBER

BIOCON* 
CENTRATION 

FACTOR

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL FROM WATER 

COEFFICIENT COEFFICIENT

10X 
IX 

0.1X
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
TOX 
10X 
10X 
TOX 
10X 
TOX 
TOX 
TOX 
TOX
TX 
TOX 
TOX 
TOX 
TOX

INHALATION
ABSORB.

COEFFICIENT

Gl 
ABSORB. 

COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

4.00E-OT 
2.80E*0T 
4.40E+0T 
1.00E+00 
5.20E+00 
6.90E«00 
T.OOE*OO 
2.47E*00 

NA 
NA 
NA 
NA 

8.T0E*0T 
T.45E*0T 
1.30E+0T 
1.OOE+O1 
3.75E*00 
T.60E*0T 
1.60E+01 
2.00E*02 

NA 
T.OOE*OO 

NA 
6.00E-0T 
8.90E*0T 
5.60E+01 
5.60E+0T 
5.60E+0T 
T.OOE*OT

TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
SOX 
TOX 
TOX. 
TOX 
TOX

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 

' TOOX 
, TOOX
TOOX 
TOOX 

. TOOX
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

67-64-T 
309-00-2 
7440-38-2 
7440-39-2 
7T-43-2 
TTT-44-4 
TT2-26-S 
T08-60-T 
TT7-8T-7 
7440-42-8 
78-ST-3 
TT2-34-S 
7440-43-9 
T06-47-8 
9S-ST-2 
T08-90-7 
67-66-3 
T606S-83-T

-2.40E-OT
S. 30E*00

NA 
NA 

2.12E+00
T. SOE«OO

NA 
2.T0E*00 
3.97E+00 

NA 
NA 

3.00E-0T 
NA 

T.83E*00 
T.90E*00 
2.84E+00 
T.97E*00 

NA 
NA 
NA

T.97E+00 
S.OOE-OT 

NA 
2.00E-0T
S. 60E*00 
3.60E«00 
3.60E*00 
3.60E*00
T. 79E+00

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral)
Bis(2-chloroethyl)ether = T,T'oxybis-2-chloro... 
B i s(2-chIoroethoxy)ethane 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium {UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts)

T8S40-29-9 Chromium VI (oral)
Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (T,3,S-) 
Cyclohexadiene(2,S-) -T,4-dione = quinone 
Dibutyl phthalate 
Dichlorobenzene (T,2-) 
Dichlorobenzene (T,3-) 
Dichlorobenzene (T,4-) 
Dichloroethane (1,1-) (oral)

7440-S0-8 
T3T9-77-3 
S7-T2-S 
544-25-2 
106-51-4 
84-74-2 
9S-S0-T 

O 54T-73-T 
T06-46-7 
75-34-3 

o
ERMA (servi— —k) Copyright ENVIRON Corporation All Rights Reserved



Chemical / Physical ConstantsTable 2.Section 4A - Recreational Fishermen

log KomCHEMICALCAS 
NUMBER

DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
IX 

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
IX 

10X 
10X 
lOX 
lOX 
TOX 
10X 
10X 
10X 
10X 
10X

DERMAL ABSORB.
FROM WATER 
COEFFICIENT

10X 
10X 
10X 
10X 
10X 
TOX 
TOX 
TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX

INHALATION 
ABSORB.

COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

GI 
ABSORB. 

COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

T.48E*00 
T.84E*00 
4.80E-OT 

NA 
2.30E*00 

NA 
NA 

3.TSE*00 
4.90E+00 

NA 
NA 
NA 

3.90E*00 
NA 
NA

T.30E*00 
3.30E«00 

NA 
4.2TE*OO 
1.46E+00 
2.60E+00 
T.TSE+00 

NA 
2.73E*OO 
2.50E+00 
2.38E+00 
T.38E*00 

NA 
NA

T.20E*00 
5.60E+00 • 
1.60E+00 

NA 
T.S0E*02 

NA 
T.bOE-OS 
3.7SE*0T 
T.TSE*03 

NA 
NA 

4.90E*0T 
T.30E*02 

NA 
S.S0E*03
S. OOE*OO 
4.27E*02 
4.70E*0T 
8.40E*02
T. 40E*00 
2.60E*00 
3.20E*00

NA 
T.07E*0T
S. 60E*00
T. 06E+0T 
1.17E+00 
T.38E*02 
T.38E-02

BIOCON
CENTRATION 

FACTOR

T07-06-2 
7S-3S-4 
TS6-60-S 
S26-7S-0 
TOS-67-9 
CAS NF 
TT7-84-0 
T00-4T-4 
206-44-0
57- T0-3 

7439-92-T
58- 89-9 
7a9-96-5 
7439-97-6 
7S-09-2 
9T-20-3 
T20S4-48-7 
TOT-84-8 
T08-9S-2 
T27-T8-4 
T07-49-3 
S4932-78-4 
T08-88-3 
7T-SS-6

qj79-0T-6 
Q)7S-OT-4 

T08-38-3 
1—*■95-47-6 
O 
CVS

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

Dichloroethane (T,2-) (oral) 
Dichloroethylene (T,T-) = Vinylidene chlor, (oral) 
Oichloroethene (trans-T,2-) 
Dimethylphenol (2,3*) 
Dimethylphenol 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gannia 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, AOI-oral) 
Oxybis-benzene (T,T'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (T,T,T-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral)



Table 2. Chemical ! Physical Constants■ Section 4A - Recreational Fishermen

log KohCHEMICAL

xxx-xx-K

rk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

1330-20-7 
7440-66-6

Xylenes, mixed = Dimethylbenzenes (oral) 
2inc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

BIOCON
CENTRATION 

FACTOR

DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

10X 
10X 
10X

DERMAL ABSORB. 
FROM UATER 
COEFFICIENT

10X
10X
10X

INHALATION 
ABSORB.

COEFFICIENT

100X 
100X 
100X

Gl 
ABSORB. 

COEFFICIENT

100X 
100X 
100X

1.38E*02
4.70E*01

NA

3.26E*00
NA
NA

CJ 
O 
CO
o 
U)



ConcentrationsTable 3.Section 4A - Recreational Fishermen

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS
NUMBER

CONCENTRATION
IN WATER 
(mg/I)

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethyl)ether = 1,Voxybis-2-chloro... 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DENP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadniun (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,S-) -1,4-dione = quinone 
Oibutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral)

CD
CD

o

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7

78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
75-34-3

6.50E-03 
3.08E-07 
1.35E-04 
2.52E-03 
3.29E-04 
6.31E-04 
4.00E-03 
1.15E-04 
2.91E-04 
3.42E-03 
2.70E-05 
6.15E-04 
2.76E-05 
6.3SE-05 
6.19E-04 
1.89E-04 
2.14E-04 
5.14E-05 
5.14E-05 
2.54E-04 
5.41E-06 
2.50E-04 
6.40E-05 
2.39E-04 
4.06E-06 
3.88E-05 
1.60E-05 
8.22E-05 
3.57E-05



Table 3. Concentrations.. Section 4A - Recreational Fishermen

CHEMICAL

irk) Copyright EMVIROM Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

CONCENTRATION
IN WATER 
(mg/l)

O 
o 
fO

o 
tn

108-88-3 
71-55-6 
79-01-6 
75-01-4 
108-38-3 
95-47-6

6.76E-05 
1.15E-04 
4.91E-04 
2.06E-04 
5.27E-05 
4.06E-07 
8.55E-05 
6.14E-04 
1.49E-05 
2.23E-04 
2.38E-01 
1.07E-04 
1.35E-05 
1.04E-01 
9.94E-06 
2.37E-04 
2.57E-05 
1.35E-04 
2.70E-05 
6.90E-05 
4.84E-06 
3.78E-04 
1.66E-03 
1.27E-03 
1.18E-04 
1.59E-03 
5.14E-05 
9.74E-04 
1.89E-04

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 
108-95-2 
127-18-4 
107-49-3

Oichloroethane (1,2-) (oral) 
Dichloroethylene (1.1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Oimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds, (inhI-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, ganrna 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 

54932-78-4 4-(2,2,3,3-Tetramethvlbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichlorlethene 
vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, i.- (oral) 
Xylene, ortho- = Dimethylbenzene, u- (oral)



Table 3. ConcentrationsSection 4A - Recreational Fishermen

CHEMICAL

xxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

1330-20-7 
7440-66-6

Xylenes, mixed = Oimethylbenzenes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

CONCENTRATION
IN WATER 
(mg/I)

6.00E-04 
1.85E-03 
3.34E-03

o 
o 
to s 
03



Table 4. AssumptionsSection 4A - Recreational Fishermen

9 YR OLD REFERENCEADULT MALE

I

Copyright ENVIRON Corporation All Rights Reserved

DAYS PER LIFETIME (lifetime-days) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg)
TOTAL BODY SURFACE AREA (cm'2) 

SURFACE AREA OF
Louer Limbs (cm‘2) (36X)
Hands (cm*2) (4X)
Upper Limbs (cm'2) (1BX) 
Torso (cm‘2) (36X) 
Head and Neck (cm*2) (9X) 
Perineum (cm*2) (IX)

SCENARIO Al; INGESTION OF WATER
Amount ingested (l/day) - SCOOP UP AND DRINK 
Total time of ingestion (days/yr • yrs/exposed)
Days/Week
Weeks/Year

Fraction of time water contaminated

2704 
2 
26 

0.000002 
2970

25550 
52 
70 

18000

6480
720 

3240 
6480 
1620
180

312 EN(BR) 
2 EN(BR)
26 EN(BR) 

0.000002 VERSAR, 1984 
3105 ERMA 86

0.05 EN(BR) 
312 EN(BR)

2 EN(BR) 
26 EN(BR) 
100XERMA 86

0.05 
2704

2 
26 
100X

25550
6 ENVIRON

31 USEPA. 1985 
9000 ICRP, 1984

3240 ICRP, 1984 
360 ICRP, 1984 
1620 ICRP. 1984 
3240 ICRP, 1984 
810 ICRP, 1984 
90 ICRP, 1984

O(O- ro
o•*4

ERMA (servi--- ’k)

SCENARIO A3: DERMAL - WATER. WADING
Nuiijer contacts total (days/yr * yrs exposed)

Days/Ueek
Weeks/Year

Amount uater/area of contact (kg/cm‘2)
Surface area'of contact (cm‘2)

AM;1/2 Head & Neck ♦ 2/3 Arms
NINE:1/2 Head & Neck ♦ 2/3 Arms ♦ 1/2 Legs



Lifetime cancer riskTable 5.Section 4A - Recreational Fishermen

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario Al
Water ingestion

Adult Male
CANCER RISK

Acetone = Propanone(2-) (oral) 
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
Bis(2-chloroethyl)ether = 1,1*oxybis-2-chloro...
Bis(2-chloroethoxy)ethane
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalste (DEHP) 
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-) 
Cactaiium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-)
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral)
Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Oibutyl phthalate-
Di chlorobenzene (1,2-) 
Di chlorobenzene (1,3-) 
Dichlorobenzene (1,4-)

Scenario Al 
Water ingestion 
Nine year old 
CANCER RISK

Scenario A3
Wading, Dermal 

Adult Male 
CANCER RISK

Scenario A3
Wading, Dermal
Nine year old
CANCER RISK

I 
I 
I 
I 
I 
I NA I 

4.29E-12 I 
4.95E-11 I 

NA I 
4.19E-12 I 
1.70E-10 I 

NA I 
NA I 

4.88E-14 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

4.24E-12 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I

Fishing: 
Wade dermal -<■ 
water ingest. 
Adult Male 
CANCER RISK

CD 
o

oOD

NA 
2.6SE-10 
1.53E-08

NA 
1.29E-09 
5.24E-08

NA 
NA 

1.51E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.31E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA

NA 
6.92E-11 
3.99E-09 

NA 
3.37E-10 
1.37E-08 

NA 
NA 

3.93E-12
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.41E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
1.5BE-11 
1.82E-10

NA 
1.S4E-11 
6.23E-10

NA 
NA 

1.79E-13 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.56E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
2.81E-10 
1.55E-08.

NA 
1.31E-09 
5.31E-08

NA 
NA 

1.52E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.33E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 • 
106-46-7

Fishing:
Wade dermal * | 
water ingest. | 
Nine year old | 
CANCER RISK | 
_______ I 

I NA I 
7.35E-11 I 
4.03E-09 I 

NA I 
3.41E-10 I 
1.38E-08 I 

NA I 
NA I 

3.97E-12 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

3.45E-10 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I



Lifetime cancer riskTable 5.Section 4A - Recreational fishermen

CHEMICAL

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

Toluene (oral)
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)

Scenario Al 
Uater ingestion 

Adult Male 
CANCER RISK

Scenario Al 
Uater ingestion 
Nine year old 
CANCER RISK

Scenario A3
Uading, Dermal 

Adult Male 
CANCER RISK

Scenario A3
Uading, Dermal
Nine year old
CANCER RISK

Fishing: 
Uade dermal * 
water ingest. 
Adult Male 
CANCER RISK

NA 
1.21E-10 
1.32E-09

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.S4E-1O
NA 
NA 

3.51E-11
NA 
NA 
NA 
NA 

4.86E-12
NA 
NA 
NA 
NA 

3.45E-10 
2.33E-09ho 4-4 

O

NA 
4.65E-10 
5.06E-09

NA 
HA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 

1.36E-09
NA 
NA 

1.35E-10
NA 
NA 
NA 
NA 

1.86E-11
NA 
NA 
NA 
NA 

1.32E-09 
8.93E-09

I 
I 
I 
I 

.1 
I 

NA I 
1.50E-12 I 
1.64E-11 I 

NA I 
HA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

4.40E-12 I 
NA I 
NA I 

4.3SE-13 I 
NA I 
NA I 
NA I 
NA I 

6.03E-14 I 
NA I 
NA I 
NA I 
NA I 

4.29E-12 I 
2.89E-11 1

NA 
4.70E-10 
5.12E-09

NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 
HA 

1.38E-09
NA 
NA 

1.36E-10
NA 
NA 
NA 
NA 

1.89E-11
NA 
NA 
NA 
NA 

1.34E-09 
9.04E-09

NA 
5.52E-12 
6.01E-11 

NA 
HA
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

1.61E-11
NA 
NA 

1.60E-12
NA 
NA 
NA 
NA 

2.21E-13
NA 
NA 
NA 
NA 

1.57E-11 
1.06E-10

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 
108-95-2 
127-18-4 
107-49-3

Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol
O 108-88-3 
O 71-55-6 

79-01-6 
75-01-4

Fishing: 
Uade dermal * | 
water ingest. | 
Nine year old | 
CANCER RISK | 

__ I
I 

NA I 
1.23E-10 I 
1.33E-09 I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

3.59E-10 I 
NA I 
NA I 

3.55E-11 I 
NA I 
NA I 
NA I 

. NA I 
4.92E-12 I 

NA I 
NA I 
NA I 
NA I 

3.49E-10 I 
2.36E-.09 I



Lifetime cancer riskTable S.Section 4A - Recreational Fishermen

CHEMICAL

xxx-xx-x

xxxx
xxxx

o

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

NA 
NA 
NA 
NA
NA

1.89E-08 
3.99E-09

NA 
NA 
NA 
NA 
NA

8.75E-10 
1.82E-10

NA 
NA 
NA 
NA 
NA

NA I 
NA I 
NA I 
NA I 
NA I

I 
I 
I 
I 

.1

7.35E-08
1.55E-08

NA 
NA 
NA 
NA 
NA

1.928-08 
4.03E-09SUN OF RISKS FROM LANDFILL CHEMICALS

SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 
Arsenic, Boron, and Nickel

Scenario Al 
Uater ingestion 
Nine year old 
CANCER RISK

Scenario A3
Uading, Dermal 

Adult Male 
CANCER RISK

Scenario A3
Uading, Dermal 
Nine year old 
CANCER RISK

Fishing: 
Uade dermal * 
uater ingest. 
Adult Male 
CANCER RISK

O 
o 
ro 
i-A

108-38-3 
95-47-6 
1330-20-7 
7440-66-6

7.26E-08
1.53E-08

2.38E-10
4.95E-11

Fishing:
Uade dermal * | 
water ingest. | 
Nine year old | 
CANCER RISK | 

I 
I NA I 

NA I 
NA I 
NA I 
NA 1

Scenario Al
Uater ingestion

Adult Male
CANCER RISK

Xylene, meta- ■ Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Lifetime cancer riskTable 5.Section «A - Recreational Fishermen

CHEMICAL

rk) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

CAS 
NUMBER

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) ' 
Bariun and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroisoK.opyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP)

Fishing: 
Made dermal ♦ 
water ingest. 

LIFETIME EXPOSURE 
CANCER RISK

Fishing ♦ 
fish ingestion 
(from Section 4B) 
LIFETIME EXPOSURE 

CANCER RISK

78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3

NA 
1.20E-08 
1.08E-06

NA 
1.22E-08

NA 
NA 
NA 

4.29E-11
NA 
NA 
HA 
NA 
NA 
NA 
NA 

9.40E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

I 
I 
I 
I 
I- 
I NA I 

3.55E-10 I 
1.9SE-08 I 

NA I 
1.65E-09 I 
6.69E-08 I 

NA I 
NA I 

1.92E-11 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.67E-09 I 
NA I 
NA I 
NA I 
HA I 
HA I 
HA I 
HA I 
HA I 
HA |. 
HA I 
NA I

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7 
7440-42-8 Boron

Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR=inhal only, but ADIsoral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform

16065-83-1 Chromium III (oral) (insol salts) 
18540-29-9 Chromiun VI (oral)

. Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = .uinone 
Dibutyl phthalate 
Dichlorobenzene (1.2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-)

7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 

O 541-73-1 
rO 106-46-7



Lifetime cancer riskTable 5.Section 4A - Recreational Fishermen

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Oichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Oichloroethylene (4,1-) = Vinylidene chlor, (oral) 
Oichloroethene (trans-1,2-) ■ 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhI-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride - dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)

Fishing: 
Uade dermal * 
water ingest. 

LIFETIME EXPOSURE 
CANCER RISK

____ I.
I NA I 

5.93E-10 I 
6.4SE-09 I

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.73E-09 I
NA I 
NA I 

1.72E-10 I
NA I 
NA I 
NA I 
NA I 

2.38E-11 I
NA I 
NA I 
NA I 
NA I 

1.69E-09 I 
1.14E-0S I

NA 
1.47E-09 
5.10E-08

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.80E-07
NA 
NA 

1.23E-09
NA 
NA 
NA 
NA 

1.00E-10
NA 
NA 
NA 
NA 

2.38E-08 
2.78E-08s

ro
1-^
ro

75-34-3
107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4

Fishing + 
I fish ingestion 
I (from Section 48) 
I LIFETIME EXPOSURE 

CANCER RISK



Lifetime cancer riskTable 5.Section 4A - Recreational Fishermen

CHEMICAL

•k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

xxxx 
xxxx

9.27E-08 
1.95E-08

CAS 
NUMBER

1.06E-06
1.08E-06

NA 
NA 
NA 
NA 
NA

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic, Boron, and Nickel

Fishing:
Wade dermal * 
water ingest.

LIFETIME EXPOSURE 
CANCER RISK

108-38-3 
95-47-6 
1330-20-7 
7440-66-6 
XXX-XX-X

O O 
ro 
!-*•
CO

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Oimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compoimds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Fishing ♦ 
I fish ingestion 
I (from Section 4B) 
I LIFETIME EXPOSURE 
I CANCER RISK 

.1.  
I 

NA I 
NA I 
NA I 
NA I 
NA I



Non-cancer effects: Maximun Daily Dose/Acceptable Daily IntakeTable 6.Section 4A - Recreational Fishermen

CHEMICALCAS 
NUMBER

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
'Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,S-) -1,4-dione = quinone 
Dibutyl phthalate 
Di chlorobenzene (1,2-> 
Di chlorobenzene (1,3-) 
Di chlorobenzene (1,4-)

Scenario Al 
Water ingestion 

Adult Male 
HDD / ADI

Scenario Al 
Water ingestion 
Nine year old 

MDD ! ADI

Scenario A3
Wading, Dermal 

Adult Male 
MDD / ADI

Scenario A3
Wading, Dermal 
Nine year old 
MOD / ADI

Fishing: 
Wade dermal * 
water ingest. 
Adult Male
MDD / ADI

Fishing:
Wade dermal * 
water ingest. 
Nine year old 
HDD / ADI

o
O
CO

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7

4.64E-05 
7.33E-06

NA 
3.54E-05 
3.36E-04 
2.82E-05 
1.14E-03 
8.21E-05 
1.04E-05 
3.26E-04 
5.36E-04 
8.61E-06 
6.71E-05 
6.05E-07 
8.67E-05 
5.01E-06 
1.S3E-05 
3.67E-08 
7.34E-06 
4.90E-06 
7.73E-08 
8.94E-06 
8.02E-05 
1.14E-04 
2.90E-08 
3.10E-07 
1.28E-07 
5.49E-07

1.05E-04 
1.66E-05

NA 
7.98E-05 
7.58E-04 
6.36E-05 
2.58E-03 
1.85E-04 
2.35E-05 
7.36E-04 
1.21E-03 
1.94E-05 
1.52E-04 
1.37E-06 
1.96E-04 
1.13E-05 
3.45E-05 
8.29E-08 
1.66E-05 
I.IIE7O5 
1.74E-07 
2.02E-05 
1.81E-04 
2.57E-04 
6.54E-08 
7.01E-07 
2.89E-07 
1.24E-06

5.52E-07 
4.36E-07

NA 
4.20E-07 
3.99E-06 
3.35E-07 
1.36E-05 
9.76E-07 
1.24E-07 
3.87E-06 
6.36E-06 
1.02E-07 
7.97E-07 
7.19E-09 
1.03E-06 
5.95E-08 
1.82E-07 
4.36E-10 
8.72E-08 
5.82E-08 
9.1BE-10 
1.06E-07 
9.53E-07 
1.35E-06 
i.72E-09 
3.69E-09 
1.52E-09 
6.52E-09

I 
I 
I 
I 
I 

1.30E-06 I 
1.03E-06 I 

NA I 
9.91E-07 I 
9.42E-06 I 
7.90E-07 I 
3.20E-05 I 
2.30E-06 I 
2.92E-07 I 
9.14E-06 I 
1.S0E-05 I 
2.42E-07 I 
1.88E-06 I 
1.70E-08 I 
2.43E-06 I 
1.40E-07 I 
4.28E-07 I 
1.03E-09 I 
2.06E-07 I 
1.37E-07 I 
2.17E-09 I 
2.51E-07 I 
2.25E-06 I 
3.19E-06 I 
4.06E-09 I 
8.70E-09 I 
3.59E-09 I 
1.54E-08 I

4.70E-05 
7.77E-06

NA 
3.58E-05 
3.40E-04 
2.85E-05 
1.16E-03 
8.31E-05 
1.05E-05 
3.30E-04 
5.42E-04 
8.72E-06 
6.79E-05 
6.12E-07 
8.77E-05 
5.07E-06 
1.55E-05 
3.71E-08 
7.43E-06 
4.95E-06 
7.82E-08 
9.04E-06 
8.12E-05 
1.15E-04 
3.07E-08 
3.14E-07 
1.29E-07 
5.55E-07

1.06E-04 
1.76E-05 

NA 
8.08E-05 
7.68E-04 
6.44E-05 
2.61E-03 
1.88E-04 
2.38E-05 
7.45E-04 
1.22E-03 
1.97E-05 
1.53E-04 
1.38E-06 
1.98E-64 
1.14E-05 
3.49E-05 
8.39E-08 
1.68E-05 
1.12E-05 
1.77E-07 
2.04E-05 
1.83E-04 
2.60E-04 
6.95E-08 
7.10E-07 
2.93E-07 
1.25E-06

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved



Section 4A - Recreational Fishermen Table 6. Non-cancer effects: Maximun Daily Dose/Acceptable Daily Intake

Scenario A3
CHEMICAL

Danna

Rights Reserved

CAS 
NUMBER

Scenario Al
Mater ingestion
Adult Male
HDD / ADI

Scenario Al 
Mater ingestion 
Nine year old 
MDD ! ADI

Scenario A3 
Mading, Dermal 
Adult Male 
HDD / ADI

Fishing: 
Made dermal ♦ 
water ingest. 
Adult Male 
MDD ! ADI

Fishing:
Made dermal * 
water ingest. 
Nine year old 
MDD / Mil

2.13E-07 
4.02E-07 
9. ISE-06 
3.24E-0S 
2.63E-04 
6.28E-04 
3.49E-07 
9.38E-07 
4.39E-06 
S.31E-07 
2.79E-04 
1.97E-02 
5.47E-0S 
3.22E-05 
3.38E-04 
3.SSE-06 
2.83E-06 
3.46E-06 
9.66E-06 
1.07E-05 
4.93E-07 
1.73E-07 
3.UE-04 
6.S9E-04 
3.03E-06 
1.56E-07 
3.10E-04 
2.82E-05

4.80E-07 
9.08E-07 
2.07E-05 
7.33E-0S 
5.93E-04 
1.42E-03 
7.89E-07 
2.12E-06 
9.90E-06 
1.20E-06 
6.31E-04 
4.46E-02 
1.23E-04 
7.27E-05 
7.63E-04 
8.02E-06 
6.38E-06 
7.82E-06 
2.18E-05 
2.41E-05 
1.11E-06 
3.90E-07 
7.09E-04 
1.49E-03 
6.83E-06 
3.53E-07 
7.00E-04 
6.37E-05

2.53E-09 
4.78E-09 
1.09E-07 
3.85E-07 
3.12E-06 
7.46E-06 
4.15E-09 
1.11E-08 
S.21E-08 
3.16E-08 
3.32E-06 
2.3SE-04 
6.50E-07 
3.82E-07 
4.02E-06 
4.22E-08 
3.36E-08 
4.11E-08 
1.15E-07 
6.33E-07 
5.85E-09 
2.05E-09 
3.73E-06 
7.83E-06 
3.S9E-08 
1.86E-09 
3.68E-06 
3,35E-O7

2.15E-07 
4.07E-07 
9.26E-06 
3.28E-0S 
2.66E-04 
6.3SE-04 
3.54E-07 
9.49E-07 
4.44E-06 
5.63E-07 
2.83E-04 
2.00E-02 
S.53E-O5 
3.26E-05 
3.42E-04 
3.S9E-06 
2.86E-06 
3.S0E-06 
9.7nu 
1.13E-05 
4.98E-07 
1.75E-07 
3.18E-04 
6.67E-04 
3.06E-06 
1.58E-07 
3.14E-04 
2.86E-05

4.86E-07 
9.19E-07 
2.09E-05 
7.42E-05 
6.01E-04 
1.44E-03 
7.99E-07 
2.14E-06 
1.00E-05 
1.27E-06 
6.39E-04 
4.S1E-02 
1.25E-04 
7.36E-05 
7.73E-04 
8.12E-06 
6.46E-06 
7.92E-06 
2.21E-0S 
2.S6E-0S 
1.13E-06 
3.95E-07 
7.18E-04 
1.51E-03 
6.92E-06 
3.57E-07 
7.09E-04 
6.4SE-05

75-34-3 
107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7 
101-84-8 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4O 

o 
ro
|«A ERMA (service mark) Copyright ENVIRON Corporation All

Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Oimethylphenol (2,3-) 
Oimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene
Hexadecanoic Acid
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane « Hexachlorocyclohexane, 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxyfois-benzene (1,1*-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)

I Mading, Dermal | 
Nine year old | 
MDD / ADI I 

-------- 1.
I 5.96E-09 I 

1.13E-08 I 
2.57E-07 I 
9.10E-07 I 
7.37E-06 I 
1.76E-0S I 
9.80E-09 I 
2.63E-08 I 
1.23E-07 I 
7.45E-08 I 
7.84E-06 I 
5.S4E-04 I 
1.53E-06 I 
9.03E-07 I 
9.48E-06 I 
9.96E-08 I 
7.92E-08 I 
9.71E-08 I 
2.71E-07 I 
1.49E-06 I 
1.38E-08 I 
4.84E-09 I 
8.80E-06 I 
1.8SE-05 I 
8.49E-08 I 
4.39E-09 I 
8.69E-06 I 
7.92E-07 I



Non-cancer effects: Maxi num Daily Oose/Acceptable Daily IntakeTable 6.Section 4A - Recreational Fishermen

CHEMICAL

xxx-xx-x

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

108-38-3 
95-47-6 
1330-20-7 
7440-66-6

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Scenario Al 
Uater ingestion 
Adult Male 
MDD / ADI

6.9SE-0S 
1.35E-05 
4.29E-05 
6.30E-06 
1.19E-03

1.57E-04 
3.05E-05 
9.68E-05 
1.42E-05 
2.69E-03

6.02E-02
7.58E-04

8.26E-07 
1.60E-07 
5.09E-07 
7.49E-08 
1.42E-05

7.50E-04 I
9.41E-06 I

2.70E-02
3.39E-04

6.10E-02 
7.67E-04

Scenario Al 
Uater ingestion 
Nine year old 
MDD / ADI

Scenario A3 
Uading, Dermal 

Adult Male 
MDD / ADI

Scenario A3
Uading, Dermal 
Nine year old 
HDD t ADI

Fishing: 
Uade dermal * 
uater ingest. 
Adult Male 
MDD / ADI

Fishing:
Uade dermal * 
uater ingest. 
Nine year old 

NOD / ADI

2.67E-02
3.35E-04

I
I 
I
I
I 
I1.95E-06 I

. 3.78E-07 I 
1.20E-06 I 
1.77E-07 I 
3.3SE-05 I

7.04E-0S 
1.37E-05 
4.34E-05 
6.3BE-06 
1.21E-03

O O

03

3.18E-04
3.99E-06

1.59E-04 
3.09E.-05 
9.80E-05 
1.44E-05 
2.73E-03

Xylene, meta- = Oimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 6.Section «A - Recreational Fishermen

CHEMICAL

ERMA (servi-“ "“-k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Acetone - Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Bariun and compi-"tds, NOS (oral)
Benzene (oral)
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro...
B i s(2-chIoroethoxy)ethane
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR=inhal only, but ADI=oral)

' Chloroaniline (4-)
Chlorobenzenamine (2-)
Chlorobenzene (oral)
Chloroform
Chromiun 111 (oral) (insol salts)
Chromiun VI (oral)
Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone
Dibutyl phthalate
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-)

O
F-*
-4

4.94E-05 
3.45E-05 

NA 
4.04E-05 
5.67E-04 
1.77E-04 
1.18E-03 
1.09E-04 
1.19E-05 
3.72E-04 
6.12E-04 
9.84E-06 
7.75E-04 
1.75E-06 
2.34E-04 
1.16E-0S 
2.29E-05 
1.13E-07 
2.27E-05 
1.32E-04 
8.82E-08 
1.02E-0S 
9.16E-05 
1.24E-04 
3.66E-07 
2.57E-06 
1.06E-06 
4.S5E-06

1.12E-04 
7.79E-05 

NA 
9.12E-05 
1.28E-03 
4.00E-04 
2.67E-03 
2.47E-04 
2.68E-0S 
8.41E-04 
1.38E-03 
2.22E-0S 
1.75E-03 
3.96E-06 
5.29E-04 
2.61E-05 
5.17E-05 
2.S6E-07 
5.13E-05 
2.99E-04 
1.99E-07 
2.31E-05 
2.07E-04 
2.80E-04 
8.26E-07 
S.81E-06 
2.40E-06 
1.03E-05

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2
111- 44-4
112- 26-5 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4

O 84-74-2 
95-50-1 
541-73-1 
106-46-7

Non-cancer effects: Maximum Daily Dose/Acceptable Daily Intake

Fishing.♦ Fishing ♦
I fish ingestion fish ingestion 
I (from Section 4B) (from Section 4B) 
I Adult Male Nine year old 
I MOD / ADI NOD / ADI

-I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 4A - Recreational Fishermen

CHEMICALCAS 
NUMBER

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I

I 
I

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I

I 
I 
I 
I 
I

Di chloroethane (1,1-) (oral)
Dichloroethane (1,2-) (oral)
Dichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dini trocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid
Iron and compounds (inhl-based adi)
Lead and compounds, NOS (oral)
Lindane - Hexachlorocyclohexane, gamma
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Tri chloroethene 
Vinyl chloride (oral)

4.91E-07 
4.70E-07 
1.59E-05 
3.96E-05 
3.00E-04 
1.29E-02 
3.99E-07 
1.22E-02 
2.58E-05 
8.00E-0S 
3.19E-04 
2.25E-02 
4.04E-04 
5.77E-04 
3.86E-04 
2.54E-03 
4.69E-06 
1.96E-04 
6.88E-05 
1.17E-03 
5.88E-07 
2.33E-07 
4.48E-04 
7.52E-04 
7.27E-06 
2.72E-07 
7.41E-04 
3.29E-05

1.11E-06 
1.06E-06 
3.60E-0S 
8.94E-05 
6.78E-04 
2.91E-02 
9.01E-07 
2.75E-02 
5.83E-05 
1.81E-04 
7.216-04 
S.09E-02 
9.12E-04 
1.30E-03 
8.72E-04 
5.74E-03 
1.06E-05 
4.42E-04 
1.55E-04 
2.65E-03 
1.33E-06 
5.27E-07 
1.01E-03 
1.70E-03 
1.64E-05 
6.14E-07 
1.67E-03 
7.42E-05

75-34-3
107- 06-2 . 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
127-18-4 
107-49-3 
54932-78-4

j~j108-88-3 
(^71-55-6 
fQ 79-01-6 
I—k 75-01-4

C©
ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

Fishing ♦ Fishing ♦
fish ingestion fish ingestion
(from Section 4B) (from Section 4B) 

Adult Male Nine year old
MOD / ADI MOD / ADI



effects: Maxinun Daily Dose/Acceptable Daily IntakeTable 6. Non-cancer. Section 4A - Recreational fishermen .

CHEMICAL

-k) Copyright ENVIRON Corporation All Rights ReservedERMA (servi

I 
I

xxxx 
xxxx

SUM OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS:

Arsenic. Boron, and Nickel

1.32E-03 
2.56E-04 
8.13E-04 
4.49E-05 
1.36E-03

CAS 
NUMBER

108-38-3 
95-47-6 
1330-20-7 
7440-66-6 
XXX-XX-X

6.37E-02
4.41E-04

o 
o

S

1.44E-01 
9.96E-04

2.98E-03 
5.78E-04 
1.83E-03 
1.01E-04 
3.08E-03

Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- - Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenienes (oral) 
Zinc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

Fishing + Fishing ♦
I fish ingestion fish ingestion 
I (from Section 4B) (from Section 4B) 
I Adult Male Hine year old 
I MDD /ADI MOD / ADI

.1. 
I 
I 
I 
I 
I 
I
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Toxicological ConstantsTable 1.Section 4B - Recreational - Fish Ingestion

CHEMICAL

(oral)

k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

SOURCE 
OF UCR

NA
1.UE*01 Superfund 86 
1.50E+00 ERA 87

NA
S.20E-02 Superfund 86 

NA
1.10E*00 Superfund 86 

NA
6.84E*04 Superfund 86 

NA 
NA 
NA

6.10E«00 Superfund 86
NA 
NA 
NA

8.10E-02 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

9.10E-02 Superfund 86 
5.80E-01 Superfund 86

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1■oxybi 8-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadniun (UCR=inhal only, but ADI-oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform

16065-83-1 Chromiun III (oral) (insol salts) 
18540-29-9 Chromium VI (oral) 

Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Dibutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor.

1.00E-01 Superfund 86 
3.00E-05 Superfund 86 

NA
5.10E-02 Superfund 86
7.00E-04 EPA Hlth Advisory 1985 
2.50E-03 EN(8R) 
1.60E-02 EN(BR) 
1.00E-03 AMC, EPA 1980 
2.00E-02 Superfund 86 
7.50E-03 EN(BR) 
3.60E-05 EN(BR) 
5.10E-02 EN(BR) 
2.94E-04 Superfund 86 
7.50E-02 EN(BR) 
5.10E-03 EN(BR) 
2.70E-02 Superfund 86 
1.00E-02 Superfund 86 
1.00E*00 Superfund 86 
5.00E-03 Superfund 86 
3.70E-02 Superfund 86 
5.00E-02 Superfund 86 
2.00E-02 Superfund 86 
5.70E-04 EN(BR) 
1.50E-03 EN(BR) 
1.00E-01 Superfund 86
8.93E-02 EPA Hlth Advisory 1985 
8.93E-02 EPA Hlth Advisory 1985 
1.07E-01 EPA Hlth Advisory 1985 
1'.20E-01 Superfund 86 
1.20E-01 EN(BR)
9.00E-03 Superfund 86

7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7

Cy5-34-3 
0107-06-2 
rO75-35-4
ro 
^ERHA (servi



Toxicological ConstantsTable 1.Section 4B - Recreational - Fish Ingestion

CHEMICAL

1
‘I

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS
NUMBER

' ADI 
(mg/kg/day)

SOURCE 
OF ADI

SOURCE 
OF UCR

UCR 
1/(n)g/kg/day)

O O
♦-*

156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5
7439- 97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
108-38-3 
95-47-6 
1330-20-7
7440- 66-6 
XXX-XX-X

NA
NA 
NA 
NA 
NA 
NA
NA
NA
NA
NA

1.33E*00 Superfund 86
NA 
NA

7.50E-03 Superfund 86 .
NA

1.19E*00 Superfund 86
NA
NA

5.10E-02 Superfund 86
NA 
NA 
NA 
NA

1.10E-02 Superfund 86
2.30E*00 Superfund 86

NA 
NA 
NA 
NA

1.08E-02 EH(BR) 
5.60E-04 EN(BR) 
6.00E-05 EN(BR) 
8.30E-04 EN(BR) 
6.51E-02 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 EN(BR) 
5.70E-04 EN(BR) 
8.60E-03 Superfund 86 
1.40E-03 Superfund 86 
3.00E-04 Superfund 86 
2.20E-01 Superfund 86 
2.00E-03 Superfund 86 
6.00E-02 Superfund 86 
5.30E-03 EN(BR) 
1.00E-02 Superfund 86 
1.81E-03 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 Superfund 86 
8.60E-04 EN(BR) 
1.80E-03 EN(BR) 
3.00E-01 Superfund 86 
5.40E-01 Superfund 86 
3.67E-03 EN(BR) 
1.30E-03 EN(BR) 
1.00E-02 Superfund 86 
1.00E-02 Superfund 86 
1.00E-02 Superfund 86 
2.10E-01 Superfund 86 
2.00E-03 EN(BR)-lowest adi of remaining tentatives

Dichloroethene (trans-1,2-) 
Oimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gaama 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only. ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) - Trichloroethene 
Vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, m- (oral) 

' Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 2. Chemical / Physical ConstantsSection 4B - Recreational - Fish Ingestion

log KouCHEMICAL

mark) Copyright ENVIRON Corporation All Rights ReservedERMA (sei

CAS
NUMBER

CENTRATION 
FACTOR

FROM SOIL 
COEFFICIENT

10X 
IX

0.1X 
10X 
10X 
10X 
10X 
TOX 
10X 
10X 
TOX 
10X 
10X 
TOX 
10X 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX
TX 

TOX 
TOX 
TOX 
TOX 
TOX 
TOX

FROM WATER 
COEFFICIENT

ABSORB.
COEFFICIENT

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

ABSORB. 
COEFFICIENT

Acetone = Propanone(2-) (oral) 
Aldrin
Arsenic (oral)
Bariun and compounds, NOS (oral)
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = T,T'OKybis-2-chloro...
Bis(2*chloroisopropyl) ether
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-)
Cadmiun (UCR=inhal only, but ADI=oral)
Chloroaniline (4-)
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform
Chromiun III (oral) (insol salts)
Chromiun VI (oral)
Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (T,3,S-)
Cyclohexadiene(2,S-) -T,4-dione = quinone
Dibutyl phthalate
Dichlorobenzene (T,2-)
Dichlorobenzene (T,3-)
Dichlorobenzene (T,4-)
Dichloroethane (T,T-) (oral)
Dichloroethane (T,2-) (oral)
Dichloroethylene (T,1-) = Vinylidene chlor, (oral)

4.00E-OT 
2.B0E+O1 
4.40E*0T 
1.ODE+00 
5.20E*00 
T.OOE+OO 
6.90E+00 
2.47E*00 
T.OOE+OO 
T.OOE+OO 
T.OOE+OO 
T.OOE+OO 
8.T0E+0T 
T.45E+0T 
T.30E+0T 
T.OOE+OT 
3.75E+00 
T.60E+0T 
T.60E+0T 
2.00E+02 
T.OOE+OO 
T.OOE+OO 
T.OOE+OO 
6.00E-0T 
8.90E+0T 
5.60E+0T
S. 60E+0T 
5.60E+0T
T. OOE+OT 
T.20E+00 
5.60E+00

-2.40E-0T 
5.30E+00 

NA 
NA 

2.T2E+00 
NA 

T.50E+00 
2.T0E+00 
3.97E+00 

NA 
NA 

3.00E-0T 
NA 

T.B3E+00 
T.90E+00 
2.84E+00 
T.97E+00 

NA 
NA 
NA

T.97E+00 
5.00E-0T 

NA 
2.00E-0T 
5.60E+00 
3.60E+00 
3.60E+00 
3.60E+00 
T.79E+00 
T.48E+00 
T.84E+00

TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 

, TOX
TOX 

' TOX
TOX 
SOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOXO O 

AO
ho

67-64-T 
309-00-2 
7440-38-2 
7440-39-2 
7T-43-2 
TT2-26-S 
TTT-44-4 
T08-60-T 
TT7-8T-7 
7440-42-8 
78-ST-3 
TT2-34-S 
7440-43-9 
T06-47-8 
9S-ST-2 
T08-90-7 
67-66-3 
T666S-83-T 
T8S40-29-9 
7440-S0-8 
T3T9-77-3 
S7-T2-S 
S44-2S-2 
T06-ST-4 
84-74-2 
9S-S0-T 
S4T-73-T 
T06-46-7 
7S-34-3 
T07-06-2 
75-35-4



Chemical / Physical ConstantsTable 2.Section 4B - Recreational - Fish Ingestion

log KomCHEMICAL

NAxxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation AU Rights Reserved

CAS.
NUMBER

CENTRATION 
FACTOR

FROM SOIL 
COEFFICIENT

FROM WATER 
COEFFICIENT

10X 
10X 
10X 
10X 
SOX 
10X 
SOX 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X sox 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

ABSORB. 
COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

ABSORB.
COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

Dichloroethene {trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Oinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral)

Trichloroethene

1.60E*00 
1.00E+00 
1.50E+02 
1.00E*00 
1.ODE+05 
3.7SE+01 
1.15E+03 
1.ODE+00 
1.00E+00 
4.90E+01 
1.30E+02 

. 1.00E+00
S.SOE+03 
S.OOE+OO 
4.27E+02 
4.70E+01 
8.40E+02 
1.40E+00 
2.60E+00 
3.20E+00 
1.00E+00 
1.07E+01 
S.60E+00 
1.06E+01 
1.17E+00 
1.38E+02 
1.38E+02 
1.38E+02 
4.70E+01 
1.00E+00

4.80E-01 
NA 

2.30E+00 
NA 

9.87E+00 
3.1SE+00 
4.90E+00 

NA 
NA 
NA 

3.90E+00 
NA 
NA 

1.30E+00 
3.30E+00 

NA .
4.21E+00 
1.46E+00 
2.60E+00 
1.1SE+00 

NA 
2.73E+00 
2.S0E+00 
2.38E+00 
1.38E+00 

NA 
NA 

3.26E+00 
NA

10X 
10X 
10X 
10X 
IX 

10X 
IX 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
IX 

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10Xo 

o 
to

fc

156-60-S 
S26-7S-0 
IOS-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 ' 
7439-92-1
58- 89-9 
7439-96-S
7439- 97-6 
7S-09-2 
91-20-3 
120S4-48-7
101- 84-8 
108-9S-2 
127-18-4
107- 49-3 
S4932-78-4
108- 88-3 
71-SS-6 
79-01-6 
7S-01-4 
108-38-3 
9S-47-6 
1330-20-7
7440- 66-6

Trichloroethylene (oral) 
Vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS



Table 3. ConcentrationsSection 4B - Recreational - fish Ingestion

CHEMICAL

rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

IN WATER 
(mg/I)

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethBne 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium (UCR-inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromitm HI (oral) (insol salts)

6.50E-03 
3.08E-07 
1.35E-04 
2.52E-03 
3.29E-04 
4.00E-03 
6.31E-04 
1.ISE-04 
2.91E-04 
3.42E-03 
2.70E-05 
6.TSE-04 
2.76E-0S 
6.3SE-05 
6.19E-04 
1.89E-04 
2.T4E-04 
S.14E-05 
S.14E-0S 
2.S4E-04
S. 41E-06 
2.S0E-04 
6.40E-05 
2.39E-04 
4.06E-06 
3.88E-0S
T. 60E-05 
8.22E-0S 
3.S7E-05 
6.76E-0S 
1.ISE-04

7440-S0-8 
1319-n-3 
S7-T2-S 
S44-2S-2 
106-S1-4 
84-74-2 
9S-S0-1 
S41-73-T
106- 46-7 
7S-34-3
107- 06-2 
75-35-4

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 ChromiuD VI (oral)

Copper 
Cresols (4-methy'nhenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,S-) -1,4-dione = quinone 
Oibutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) = Vinylidene chlor, (oral)5

ro 
CJ1 ERMA (servi



Table 3. ConcentrationsSection 4B - Recreational - Fish Ingestion

CHEMICAL

i
■1

xxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

IN WATER 
(mg/I)

O 
o

ro

4,91E-04 
2.06E-04 
5.27E-05 
4.06E-07 
8.55E-05 
6.UE-04 
1.49E-0S 
2.23E-04 
2.38E-01 
1.07E-04 
1.35E-05 
1.04E-01 
9.94E-06 
2.37E-04 
2.57E-05 
1.35E-04 
2.70E-05 
6.90E-05 
4.84E-06 
3.78E-04 
1.66E-03 
1.27E-03 
1.18E-04 
1.59E-03 
5.14E-0S 
9.74E-04 
1.89E-04 
6.00E-04 
1.85E-03 
3.34E-03

156-60-S 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5
7439- 97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 
108-95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
108-38-3 
95-47-6 
1330-20-7
7440- 66-6

Dichloroethene (trans-1,2-)
Dimethylphenol (2,3-)
Dimethylphenol (2,4-)
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene
Hexadecanoic Acid
Iron and compounds (inhl-based adi)
Lead and compounds, NOS (oral)
Lindane = Hexachlorocyclohexane, gamma
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride - dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral)
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylene, meta- = Dimethylbenzene, m- (oral)
Xylene, ortho- = Dimethylbenzene, o- (oral)
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPIXJNDS ■



Table 4. AssunptionsSection 4B - Recreational - Fish Ingestion

4 VR OLD REFERENCE9 VR OLD15 YR OLDADULT FEMALEADULT MALE

IS5

DAYS PER LIFETIME (lifetime-days) 
YEARS OF EXPOSURE 
BODY UEIGHT (kg)

25550 
52 
70

0.0065 
21535 

100X

28105
59
58

0.0065
2190 
100X

0.0065
2190 
100X

0.0065 Superfund (EPA 86)
1460 ERMA 86 
lOOXERMA 86

25550
4 ENVIRON
17 USEPA. 1985

XB 33 
O 
o 
ro

SCENARIO D5: INGESTION OF FOOD (FISH, FRESHWATER) 
Amount ingested (kg/day)
Ingestion time (days/yr • yrs exposed)
Fraction of time freshwater fish contaminated

25550
6

55

255;50 
6 

>1

0.0065
18980 

100X



Lifetime cancer riskTable 5.Section 4B - Recreational - Fish Ingestion

CHEMICAL

1
I

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but AOI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (4-methylphenol) (oral) 
Cyanides, NOS 
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,S-) -1,4-dione = quinone 
Oibutyl phthalate
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-) (oral)

XS> 
30 
O 
O 
IN3

Scenario DS 
Fresh Fish Ing.
Adult Male
CANCER RISK

Scenario D5 
Fresh Fish Ing. 
Adult Female 
CANCER RISK

Scenario D5 
Fresh Fish Ing. 

Fifteen year old 
CANCER RISK

Scenario 05 
Fresh Fish Ing. 
Nine year old 
CANCER RISK

GO

NA 
1.77E-09 
1.60E-07 

NA 
1.60E-09 

NA 
8.60E-08 

NA 
3.S8E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.17E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5 
111.-44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
75-34-3

NA 
6.78E-09 
6.14E-07 

NA 
6.14E-09 

NA 
3.30E-07 

NA 
1.38E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.48E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
8.44E-09 
7.64E-07 

NA 
7.64E-09 

NA 
4.11E-07 

NA 
1.71E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.58E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
9.96E-10 
9.02E-08 

NA 
9.01E-10 

NA 
4.85E-08 

NA 
2.02E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.58E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Scenario 05 |
Fresh Fish Ing. | 
Four year old | 
CANCER RISK | 

________ I 
I NA I 

2.1SE-09 I 
1.9SE-07 I 

NA I 
1.94E-09 I 

NA I 
1.05E-07 I 

NA I 
4.36E-12 I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

1.42E-09 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I



Lifetime cancer riskTable S.Section 4B - Recreational - Fish Ingestion

. CHEMICAL

1
!

- irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6

Scenario 05 
Fresh Fish Ing.
Adult Male
CANCER RISK

Scenario 05 
Fresh Fish Ing. 
Adult Female 
CANCER RISK

Scenario 05 
Fresh Fish Ing. 
Fifteen year old 

CANCER RISK

- Scenario 05 
Fresh Fish Ing.
Nine year old 
CANCER RISK

101-84-8 
108-95-2 
127-18-4 
107-49-3

6.34E-10 
3.22E-08

HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.01E-07
NA 
NA 

7.64E-10
NA 
NA 
NA 
HA 

5.51E-11
NA 
NA 
NA 
NA 

1.59E-08 
1.19E-08

NA 
NA

7.47E-11 
3.79E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 

2.37E-08 
NA 
NA 

9.01E-11 
NA 
NA 
NA 
NA 

6.49E-12 
NA 
NA 
NA 
NA 

1.8BE-09 
1.40E-09 

NA 
NA

5.09E-10 
2.S8E-08

NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.61E-07
NA 
NA 

6.14E-10
NA 
NA 
NA 
NA 

4.42E-11
NA 
NA 
NA 
NA 

1.28E-08 
9.54E-09 

NA 
NA

1.33E-10 
6.73E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.20E-08 
NA 
NA 

1.60E-10 
NA 
NA 
NA 
NA 

1.15E-11 
NA 
NA 
NA 
NA 

3.34E-09 
2.48E-09 

NA 
NA

108-88-3 
71-55-6 
79-01-6 

O 75-01-4 
O 108-38-3 
fO 95-47-6 
!-* 
fO

Oichloroethane (1,2-) (oral) 
Oichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Oichloroethene (trans-1,2-) 
DimethylphenoI (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane - Hexachlorocyclohexane, gtnma 
Manganese and compounds (oral) 
Mercury, inorganic (oral)

75-09-2 . Methylene chloride ■ dichloromethane (oral) 
91-20-3 Naphthalene
12054-48-7 Hickel & compounds, NOS (UCR-inhal only, ADI-oral) 

Oxybis-benzene (1,1'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral)

Scenario 05 |
Fresh Fish Ing. | 
Four year old | 
CANCER RISK | 

________ I 
I 1.61E-10 I 

8.18E-09 I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

5.11E-08 I 
NA I 
NA I 

1.94E-10 I 
NA I 
HA I 
NA I 
NA I 

1.40E-11 I 
NA I 
NA I 
NA I 
NA I 

4.06E-09 I 
3.02E-09 |.

NA I 
NA I



Lifetime cancer riskTable S.Section 4B - Recreational - Fish Ingestion

CHEMICAL

xxx-xx-x

xxxx
xxxx

CAS 
NUMBER

1330-20-7 
7440-66-6

Xylenes, mixed = Oimethylbenienes (oral) 
Zinc and compounds (oral) 
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

5.58E-07
6.14E-07

NA
NA 
NA

6.95E-07 
7.64E-07

NA
NA
NA

Scenario D5 
Fresh Fish Ing. 
Fifteen year old 

CANCER RISK

NA 
NA
NA

Scenario DS 
Fresh Fish Ing. 
Nine year old 
CANCER RISK

NA
NA
NA

Scenario D5 
Fresh Fish Ing.
Adult Male
CANCER RISK

Scenario DS 
Fresh Fish Ing. 
Adult Female 
CANCER RISK

8.20E-08
9.02E-08

1.4SE-07
1.60E-07

oPC
OJQERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

Scenario DS | ■ 
Fresh Fish Ing. | 
Four year old | 
CANCER RISK | 

________ I 
I HA I 

NA I 
NA I 

________ I 
1.77E.-07 I 
1.9SE-07



Lifetime cancer riskTable 5.Section 4B - Recreational - Fish Ingestion

CHEMICAL

ERMA (ser\

CAS 
NUMBER

Scenario 05 
Fresh Fish Ing. 

LIFETIME EXPOSURE 
CANCER RISK

Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
Oibutyl phthalate
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-) (oral)

OO 
ro
co

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1

NA 
1.17E-08 
1.06E-06

NA 
1.06E-08

NA 
5.69E-07

NA 
2.37E-11

NA
NA 
NA 
NA
NA 
NA 
NA 

7.73E-09
NA 
NA 
NA
NA 
NA 
NA
NA 
NA 
NA
NA 
NA 
NA

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro... 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmium {UCR=inhal only, but ADI=oral) 
Chloroaniline (4-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 

18540-29-9 Chromiun VI (oral) 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
75-34-3

ark) Copyright ENVIRON Corporati.in All Rights Reserved



Section 4B - Recreational - Fish Ingestion Table 5. Lifetime cancer risk

1
CHEMICAL ••I

NA

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario 05 
Fresh Fish Ing. 

LIFETIME EXPOSURE 
CANCER RISK

CD 
O

GO ro

8.77E-10 
4.45E-08

NA
NA
NA
NA
NA 
NA 
NA 
NA
NA
NA 

2.78E-07
NA
NA 

1.06E-09
NA 
NA 
NA 
NA 

7.62E-1T
NA
NA
NA
NA 

2.21E-08 
1.64E-08

NA

107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0
100- 41-4 
206-44-0
57- 10-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
108-38-3 
95-47-6

Dichloroethane (1,2-) (oral) 
Oichloroethylene (1,1-) = Vinylidene chlor, (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gaiinia 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride - dichloromethane (oral) - 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1*-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetraniethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Dimethylbenzene, o- (oral)



1
Lifetime cancer riskTable S..Section 4B - Recreational - Fish Ingestion

CHEMICAL

ERMA (servf--- rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

xxxx 
xxxx

NA
NA
NA

1330-20:7 
7440-66-6
XXX-XX-X

Xylenes, mixed = Dimethylbenienes (oral)
Zinc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMPOUNDS

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Scenario DS 
Fresh Fish Ing. 

LIFETIME EXPOSURE 
CANCER RISK

9.63E-07 
1.06E-06

o

co



Non-cancer effects: Maximum Daily Dose/Acceptable Daily Intake' Section 4B - Recreational - Fish Ingestion Table 6.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS
NUMBER

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
B i s(2-chIoroethoxy)ethane
Bis(2-chloroethyl)ether = 1,l'oxybis-2-chloro...
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl)phthalate (DENP)
Boron
Butoxy-ethanol phosphate (2-)
Butpxyethoxyethanol (2,2-)
Cadmium (UCR=inhal only, but ADl=oral)
Chloroaniline (4-)
Chlorobenzenamine (2-)
Chlorobenzene (oral)
Chloroform
Chromiun IK (oral) (insol salts)
Chromiun VI (oral)
Copper
Cresols (4-methylphenol) (oral)
Cyanides, NOS
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone
Dibutyl phthalate
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-) (oral)
Dichlofoethane (1,2-) (oral)
Dichloroethylene (1,1-) = Vinylidene chlor, (oral)

Adult Male 
NOD / ADI

Adult Female
MOD / ADI

Fifteen year old 
MOD / ADI

Nine year old 
MOD / ADI

Four year old
MOD ! ADI

O 
o 
ha: w- 
oa 
4SX

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3
57-12-5 
544-25-2 
106-51-4 
84-74-2 
95-50-1 
541-73-1
106- 46-7 
75-34-3
107- 06-2 
75-35-4

2.41E-06 
2.67E-05

NA 
4.60E-06 
2.27E-04 
1.48E-04 
2.53E-05 
2.64E-05 
1.35E-06 
4.24E-05 
6.96E-05 
1.12E-06 
7.07E-04 
1.14E-06 
1.47E-04 
6.51E-06 
7.45E-06 
7.63E-08 
1.53E-05 
1.27E-04 
1.00E-08 
1.16E-06 
1.04E-05 
8.88E-06 
3.35E-07 
2.26E-06 
9.32E-07 
4.00E-06 
2.76E-07 
6.27E-08 
6.66E-06

2.91E-06 
3.22E-05

NA 
5.55E-06 
2.74E-04 
1.79E-04 
3.05E-05 
3.18E-05 
1.63E-06 
5.1IE-05 
8.41E-05 
1.35E-06 
8.53E-04 
1.38E-06 
1.77E-04 
7.86E-06 
8.99E-06 
9.21E-08 
1.84E-05 
1.54E-04 
1.21E-08 
1.40E-06 
1.26E-05 
1.07E-05 
4.05E-07 
2.73E-06 
1.12E-06 
4.82E-06 
3.33E-07 
7.57E-08 
8.04E-06

3.07E-06 
3.40E-05

NA 
5.85E-06 
2.89E-04 
1.89E-04 
3.21E-05 
3.36E-05 
1.72E-06 
5.39E-05 
8.86E-05 
1.43E-06 
8.99E-04 
1.45E-06 
1.86E-04 
8.29E-06 
9.48E-06 
9.72E-08 
1.94E-05 
1.62E-04 
1.28E-08 
1.48E-06 
1.33E-05 
1.13E-05 
4.27E-07 
2.88E-06 
1.19E-06 
5.08E-06 
3.52E-07 
7.98E-08 
8.48E-06

5.45E-06 
6.03E-05

NA 
1.04E-05 
5.12E-04 
3.35E-04 
5.70E-05 
5.96E-05 
3.06E-06 
9.56E-05 
1.57E-04 
2.53E-06 
1.60E-03 
2.58E-06 
3.31E-04 
1.47E-05 
1.68E-05 
1.72E-07 
3.45E-05 
2.87E-04 
2.27E-08 
2.62E-06 
2.35E-05 
2.00E-05 
7.57E-07 
5.10E-06 
2.10E-06 
9.02E-06 
6.24E-07 
1.42E-07 
1.50E-d5

9.94E-06 
1.10E-04

NA 
1.89E-05 
9.35E-04 
6.11E-04 
1.04E-04 
1.09E-04 
5.57E-06 
1.74E-04 
2.87E-04 

. 4.61E-06 
2.91E-03 
4.70E-06 
6.03E-04 
2.68E-05 
3.07E-05 
3.14E-07 
6.29E-05 
5.24E-04 
4.14E-08 
4.78E-06 
4.29E-05. 
3.66E-05 
1.38E-06 
9.30E-06 
3.84E-06 
1.65E-05 
1.14E-06 
2.58E-07 
2.74E-05



Table 6.Section 4B - Recreational - fish Ingestion

CHEMICAL

xxx-xx-x

- -ark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Adult Male 
MOD / ADI

Adult Female
MOD / ADI

Fifteen year old 
MOO / ADI

Nine year old 
NOD / ADI

Four year old 
NDO / ADI

101*84-8 
108-95-2
127-18-4 
107-49-3

108-88-3
71-55-6
79-01-6
75-01-4 
108-38-3 
95-47-6
1330-20-7 
7440-66-6

6.75E-06 
3.42E-05 
1.22E-02 
4.54E-08 
1.22E-02 
2.14E-05 
7.94E-05 
3.63E-0S 
2.S7E-03 
3.48E-04 
S.44E-04 
4.39E-05 
2.S4E-03 
1.84E-06 
1.92E-04 
5.90E-05 
1.16E-03 
8.96E-08 
5.84E-08 
1.31E-04 
8.56E-05 
4.21E-06 
1.14E-07 
4.27E-04 
4.29E-06 
1.25E-03 
2.42E-04 
7.69E-04 
3.8SE-05 
1.55E-04

8.59E-06 
4.35E-05 
1.56E-02 
S.78E-08 
1.55E-02 
2.72E-05 
1.01E-04 
4.62E-05 
3.27E-03 
4.43E-04 
6.92E-04 
S.S9E-0S 
3.23E-03 
2.34E-06 
2.45E-04 
7.51E-05 
1.48E-03 
1.14E-07 
7.43E-08 
1.66E-04 
1.09E-04 
5.36E-06 
1.45E-07 
5.44E-04 
5.46E-06 
1.59E-03 
3.08E-04 
9.79E-04 
4.90E-05 
1.97E-04

2.78E-05 
1.41E-04 
5.04E-02 
1.87E-07 
5.02E-02 
8.81E-05 
3.27E-04 
1.50E-04 
1.06E-02 
1.43E-03 
2.24E-03 
1.81E-04 
1.05E-02 
7.56E-06 
7.91E-04 
2.43E-04 
4.79E-03 
3.69E-07 
2.40E-07 
5.38E-04 
3.53E-04 
1.73E-05 
4.69E-07 
1.76E-03 
1.77E-05 
5.14E-03 
9.97E-04 
3.17E-03 
1.59E-04 
6.39E-04

8.14E-06 
4.12E-05 
1.48E-02 
S.48E-08 
1.47E-02 
2.S8E-0S 
9.58E-05 
4.3BE-05 
3.10E-03 
4.20E-04 
6.57E-04 
5.30E-05 
3.06E-03 
2.22E-06 
2.32E-04 
7.12E-05 
1.40E-03 
1.08E-07 
7.04E-08 
1.S8E-04 
1.03E-04 
5.08E-06 
1.37E-07 
5.15E-04 
5.18E-06 
1.51E-03 
2.92E-04 
9.28E-04 
4.65E-05 
1.87E-04

1.52E-05 
7.71E-05 
2.76E-02 
1.03E-07 
2.75E-02 
4.83E-05 
1.79E-04 
8.20E-05 
S.80E-03 
7.87E-04 
1.23E-03 
9.92E-05 
5.73E-03 
4.15E-06 
4.34E-04 
1.33E-04 
2.63E-03 
2.02E-07 
1.32E-07 
2.95E-04 
1.93E-04 
9.50E-06 
2.57E-07 
9.64^-04 
9.70E-06 
2.82E-03 
5.47E-04 
1.74E-03 

. 8.69E-05
3.50E-04

156-60-5 
526-75-0 
105-67-9 
CAS NF 
117-84-0 
100-41-4 
206-44-0
57- 18-3 
7439-89-6 
7439-92-1
58- 89-9 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3

O
O

CO
CJl ERMA (ser\ ’

Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3*) 
Dimethylphenol (2,4-) 
Oinitrocaprylphenol 
di-n-octyl phthalate 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Iron and compounds (inhl-based adi) 
Lead and compounds, NOS (oral) 
Lindane = Hexachlorocyclohexane, gamma 
Manganese and cmqpounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethar.s (oral) 
Naphthalene

12054-48-7 Nickel & coiwxxjnds, NOS (UCR-inhal only, ADI-oral) 
Oxybis-benzene (1,1'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichljoroethylene (oral) = Trichloroethene 
Vinyl 'chloride (oral)
Xylene, meta- = Dimethylbenzene, m- (oral) 
Xylene, ortho- = Oimethylbenzene, o- (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Zinc and compounds (oral)
REMAINING TENTATIVELY IDENTIFIED COMP(XJNDS

Non-cancer effects: Maximum Daily Dose/Acceptable Daily Intake



Non-cancer effects: Maximin Daily Dose/Acceptable Daily IntakeTable 6.’■ Section 4B - Recreational - Fish Ingestion

CHEMICAL

xxxx
xxxx

8.29E-02
2.29E-04SUM OF RISKS FROM LANDFILL CHEMICALS

SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 
Arsenic, Boron, and Nickel

Adult Female
NOD ! ADI

4.43E-02 
1.22E-04

Fifteen year old 
MDD ! ADI

Four year old 
MDD / ADI

O O

Adult Male
MOD / ADI

4.67E-02 
1.29E-04

Nine year old 
NOD / ADI

1.51E-01 
4.17E-04

3.67E-02
1.01E-04

CAS 
NUMBER

00 ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved 
(75
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Referencefeet end En#ointSpeciesChenicelCAS No.

A.TOE-OA6.70E-01 1000 Leblsnc 1900lOELHster flea A8-N IC50

chronic

2A-H; lethality

Uintera et al. 19771000 2.00E-0JE.OOEeOO3-7 D; orouth inhibition HOELgreen algae

9&-H LC50 
72-M IC50 
acute LCSO 
chronic

APPENDIX I 
loxicity Data for Most Sensitive Aquatic Species

lOEL 
LOEL

LOEL
LOEL
LOEL
LOEL
LOEL
LOEL

LOEL
LOEL
LOEL 
NOEL

l.ZOE-Ol 
9.89E*02

100 
1000
100 

1000 
1000 
1000
IM 

10M 
10M

10M
10M
10M

10

EPA 1980k 
Sanders 1969 
Nishluchi et al. 1967

EPA 19801
Oave et al. 1981
EPA 1980c
EPA 1986b

Octadecane
Oxathiane (1,4-)
Oxybi s-2chIoroethane-see bi a-2chIoroethyIether
Oxybis-2-iiiethylpropane (1,1*-)
Oxybis-beniene (1,1*-)
Oaybis-(2-iiiethyl)-propane (2,2*-) 
Pentachlorephenal 
Pentanol (3-) 
Pcntathiecane (1,3,5,7,9-) 
Phenol 
PotassiuB 
Propanol (I-) 
SodiuB 
Sulfur (Molecular) 
Tetrachloroethylene 
Tetraethyl diphosphoric acid 
Tetrahydrofuran
Tetranethyl(2,2,S,5-) -3,A-(2MSH)-furandione
TetrHaethyl(2,3,S,6-) -phenol 
Toluene
Tributyl phosphate
Trichloroethane (1,1,1-)
Trichloroethylene
Triethyl' phosphate
Trinethylpentane (2,2,6-)
TriMethylphenol (2,3,5-)
Trimethylphenol (2,3,6-)
Triiiiethyl(2,3,6-) -2-pentene
Trimethyl(3,6,6-) -2-pentene
TriMethyl(3,6,S-) -phenol
Trimethyl(3,S,5-) -2(SH)-furanone 
Trithiane (1,3,5-)

AWC 
(o«/l)

aockeye salnon

bluegill 
uater flea 
fathead ninnoM 
water flea

6 uka; 108 growth inhibition 
7-0 LCSO

NOEL or 
LOELT

1.7SE«01 
2.10E*M 
5.28E*O1 
2.20E*M

7.S0E-O3 
1.68E-01 
3.80E-02 
5.00E*M

EPA 19860
Sparka 1 Anderson 1977 
Bringnann 8 Kuhn 1980 
Iwal et al. 1976

fathead nlimow 
scud 
goldfish

chronic; eaSiryo larval teat 
96-H LCSO 
68-H LCSO

8.60E-01
3.90E-02
2.60E*03

8.60E-03 
3.90E-0S 
2.60E*M

1.75E-02
2.10E-03
5.28E-02
2.20E-0I

7.S0E-O1 
1.68E*02 
3.80E*01 
S.00E*03

Cone. 
(Mg/I)

595-65-3 
15980-15-1 
111-66-6 
628-55-7 
101-86-8 
6163-66-2 
87-86-5 
586-02-1 
2372-99-8
108- 95-2 
7660-09-7 
71-23-8 
7660-23-5 
10566-50-0 
127-18-6
107- 69-3
109- 99-9 
16766-18-6 
527-35-5
108- 88-3 
126-73-8 
71-55-6 
79-01-6 
78-60-0 
560-86-1 
697-82-5 
2616-96-6 
565-77-5 
598-96-9 
527-56-8 
50598-50-0 
291-21-6

fathead niisiow 
tong fingernail clan 5-0 LCSO 
flagellate euglenold 72 N; 8 growth rate (58 deer gr) 
ayu

O
Oss

3.20E-05 EPA 19801
9.89E-01 Konenan 1981

Uncertainty Acceptable 
Factor Cone. (agZI)



Rafarenc*Cane, (ao/l)' Teat and En^lntSpeciaaCheaicalCAS No.

A.7OE-O2

i

3.S«E-0l 
9.20E-01 
1.10E-02 
1.1SE-O2 
4.niE-02

AUK 
(■8/1)

«A-H ICSO
96-H LC5O
96-H LC5O
«6-H LCSO 
chronic; criterion

LOEL
LOEL
LOEL
LdEL

1000
1000
1000
1000

1

EM 1904b
ERA 1984b
EPA 1984b
NCR 1981 
EPA 19840

75-01-4 
108-18-1 
95-47-4 
1110-20-7 
7440-44-4

ide
hats
bass
rsiiboM trout

NOEL or 
LOEL?

3.S4E*02 
9.20E*00 
t.10E*01
1.11E«O1

43

Cone. 
(t«/l)

APPENOIN I
Toxicity Osts (or Host Sensitive Aquatic Species

Uneerteinty Aeceptsble 
Tsetor

Vinyl chloride
Nylene, nete- • Dinethylbsniene, ■- 
NyleiK, ortho- • Diaiethylbeniene, o- 
Xylenes, nixed « Dinethylhenienes 
Zinc and coasMNXids



Cone. (agZI) ReferenceTest end En#oint .SpeciesChemicelCAS No.

10 1.70E-0I EPA 1986b1.70E*00NOELchronicrater flee

1.00E-01 EPA 198661.00E*00 10NOELrater flee chronic

7.50E-01 Osve et si. 197910007.50E*005-0 LCSO LOElrsirfaoH trout

Csnton end Slooff 1977A.50E-06TO 0; reduction in reproduction 6.S0E-02 100IDELpond snail

1.92E-OI 
1.60E-02 
6.80E-0I

1.00E-01 
A.90E-0J

AWC 
(mg/n

rslrbou trout 
channel catfish

duckueed 
bluegill

scute 1 H; stress 
7-0 IC50; early life stage

behavioral changes tdlrection) 
7 0; decrease X grouth rote 
chronic

72-H IC50; SOX chlorosis 
96-H LCSO

lOEL
LOEL 
NOEL

LOEL 
LOEL

LOEL
LOEL

1.92E*02 
l.60E«01 
6.80E«00

1.3OE*O2 
I.98E*00

1000
100

1000
1000

10

1000
1000

1.S0E-01 
1.98E-01

CIsyfaerg n.d. 
Brlngoam X Kuhn 1980 
EPA 19866

Olockomn et el. 195S 
EPA loaof

APPENDIX I
Toxicity Osts for Host Sensitive Aquatic Species

Applegate et si. 1957 
EPA 19801

ttroun bullhead 
green slgoe 
rater flee

NOEL or 
LOEL?

1.00E*00 
A.90E-01

S9B-02-7 
20195-00-8 
13706-89-9 
1670-94-6 
20566-18-3 
131-11-3 
619-06-5 
526-75-0 
105-67-9 
754-10-9 

. 137-18-8 
19781-13-6 
103-83-3 
I3IS1-98-9 
^099■a-^ 
117-86-0 
112-53-8 
61162-07-2 
60-29-7
105- 37-3 
100-61-6 
6926-90-3 
56751-98-3
106- 76-7 
3855-26-3 
1687-61-2 
698-71-5 
206-66-0 
102-76-1 
649-96-7 
1656-85-9 
319-86-6

Cone, 
(mg/l)

Uncertainty Acceptable 
Factor

Diethyl phosphate
Diethylpentyl ester, phosphoric acid
Oihexyl phthalate 
0ihydro(2,3-) -IH-inden-S-ol
Dihydro(6,S) -l,6,S-trimethyl-1H-tetraisborole
Dimethyl phthalate 
0imethylbenioic(3,6-) scid
Dimethylphenol (2,3-)
Dlmethylphenol (2,6-)
Dimethyl(2,2-> -proponsmide
Dimethyl(2,5-) -2,S-cyclohexadiene-1,6-diane
Dlnethyl(6,7-) -6-octanot
Dimethyl(n,n)bentenemethsnsmine«8eniyldimeth.
OlmethyKtrens, 1,6-) -cyclooctane
Olnitrocsprylphenol
Di-n-octyl phthalate
Oodecanol(l-) « Lauric alcohol
Elhenyl(l-) -3-methylene-cyclopentene
Ethyl ether
Ethyl propionate
Ethylbeniene
Ethyl(l-) -l-methyl-cyclohexsne
Ethyl(l-) -6-methyl-3-plperidinol
Ethyl(2--) -1-hexsnol
Ethyl(2-) -6-methylphenol
Ethyl(2-) -S-methylphenol
Ethyl(3-) -S-methylphenol
Fluoranthene
Glycerol triacetate = triacetin
Heneicosane (C21N66)
Heptsdecsnol (1-)
Hexschlorocyclohexsne, alpha- (sIpho-BHC)



Referencefeet end En^intSpeciesChenicelUS No.

1.0K*W

S.20E-03

I.ZOE-OS
S.*aE«O2UXLBoldfieh

9.60E-02

coho eelaon 
bluegrecn elRse

1.20E-02
I.ZOE-U

1.9JE-O1 
8.*aE-03

1.7(IE-O3 
6.20E-03 
9.60E-02

Norphoiine
Heptithelene
Hickel t canpounds. MOS 
Honenol (1->

MM 
(ns/l)

reiitoM trout 
bluegrecn elgee 
9m

fetheed nlmoM 
brom trout

bluegrecn elgee 
fetheed niinoM-

> 96-M LTSO
B D; decreese cell ssiltiplicstion

ecute USO 
M-M LCSO

8 D; decreese cell ssiltiplicstion 
chronic: csbryo-lcrvel 
chronic; her«iess dependent crit.

LOEL
LOEL

LOEL 
LOEL 
LOEL

HOEL 
LOEL 
MKL

L«L 
LOEL

LOEL
LOEL

i.TOE*00 
6.20E-01

1.93E*O2 
B.*OE*aO

1000
1000

1
1000 
1000 
1000

1
10 
100
10 
1 

1000

1000
1000

1000
100

1

Leech ( Thekore 197T 
Brinosem B Kuhn 197B

Necek et el. 1976
Biesinger end Christensen 1972
Birge et el. 1979
EP* 1986b
Verschuercn 1983

EP* 1980g 
mwdiiiiss I Fretuell 'K

Bringnem B Kidin 1978
EP* 1980h
EP* 1986e

IM1C
3 Mk; 16X reduction in reproduct, 
chronic; eshryo-lorvsl; LCI 
chronic; criterion 
2t-H LCSO

1.20E«0l 
1.20E«01

S.OOE*00 
7.S0E«0O 
7.IME«03

1.00E*00 
S.OOE-03 
7.30E-03 
7.06E«00 
3.20E-03

EP* 1986*
*pplegete et el. 19S7 
Brlngsnnn B Kidin 1978 
Verochueren 1983
EP* 1986*

nidge
Meter flee 
relnbOM trout

chronic; criterion
3-M ecute; etrese
8 0; decreese cell ssiltiplicetion 
7-0 LCSO
chronic; herikiess dependent crit.

HOEL er 
L0EL7

2.20E-03
B.20E*OI
S.BBE'OI

2.20E-IM 
B.20E-OI 
3.88E-02 
1.20E-OS
S.40E-0I

O
O
W

ST-10-3
111- 27-3 
*St1-13-3 
30691-S9-9 
80-71-7 
6321-U-B 
IIS-22-0 
7439-B9-6 
98-S*-t 
269S2-21-6 
67-63-0 
7*39-92-1
112- S6-1 
S8-89-9 
7*39-93-4 
7439-96-S 
7*39-97-6 
1*1-79-7 
103-67-3 
133-S9-S 
7S-O9-2 
91-.S7-6 
72*03-16-8 
76S-69-S 
91B-BS-* 
10B-32-7 
IOS-41-9

Cone, 
(ng/l)

EPPEMOIX I
Toxicity Dete for Most Sensitive *qustic Species

Mexedecsnoic *cid 
Hexsnol (1-> 
Mexyloxyl*-) -1-butenol 
Hexyl(l-) -eilridine 
Mydroxy(2-) -S-nethyl-O-eyclopenten-1-one 
Mydroxy(3-> -S,S-dlnelhyl-2-hexenono 
Mydroxy(3-) -S-nethyl-2-butenone 
Iron end coopomds 
Isobutylphenol (*-) 
Isooctenol 
Isopropenol 
Leed end cospounds, HOS 
Lethsne 286 
L Indene « Hexschloroeyelohexene. gsme- 
Negnesiiis 
Nengsnese end conpomds 
Mercury 
Mesityl oxide • *-Methyl-S-penten-2-ono 
Melhylbentene nethenenlneCnl’Bentylnethylonlne 
Methylbentene sulfonyl chloride (2-) 
Methylene chloride ■ dichloronethsne 
Methylnspthelene (2-) 
Methylphenoxypyrldlne (S-J 
Methyl(2^) -I.S-cyclopentenedione 
Hethyi(3-) -1-penten-S-ol 
Methyl(*-> -1.3-dloxolen-2-one 
Methyl!*-) -2-hexyleoine

S4S1B-1I-S MethyKelphe) S-ll-nethylethyDbenienenethonol 
110-91-8 
91-20-3 
120S4-48-7 
1*3-08-8

Uncertelnty hccepteble 
Feclor Cone, (ng/l)



ReferenceTest end Endpoint lectorSpeciesChemicslCAS No.

S.10E*02LOElelgse
3.00E-0I

Konesan 1981S.t4E-O25.AAE*O1 1000LOEL7-0 LCSO8i9>P7

Nehrle and Mayer 197610 5.00E-04S.OOE-01chronic; esRiryo-larval test HOELrainboH trout

AUOC 
(mgZI)

bluegreen algae 
water flea 
rainbow trout

LOEL
LOEL 
LOEL 
LOEL 
LOEL

LOEL
LOEL

LOEL
NOEL
LOEL

S.SOE«OI 
*.60E*00 
S.S0E«OO

1000
100
100
100
100
100

1000

1000
1000

1000
1000
1000

tox threshold; cell suit inhibition 
acute; criterion 
16-23 0; (sortality 
chronic 
chronic; U-D ECSO 
chronic 
96-H LCSO

7-0 LCSO
8 0; decrease cell sultiplicatlon

8 0; decrease cell sultiplicatlon 
48 H; sortality 
96-H LCSO

APPENDIX I
Toxicity Data for Most Sensitive Aquatic Species

NOEL or 
LOEL?

3.SSE*03 
S.30E*01

1-(2-inethylpropoxy)-2-propanol
1- 14 -(1- Hydroxy-1-methyl ethylIphenyl]-ethanone
2- (9-0ctadecenyloxy)-ethanal
3- (1,1-0imethylethyl)phenol
3- 11-MethylethylIphenol
4- 11,1,3,3-TetramethylbutylIphenol 
4-(2,2,3,3-Tetraiiiethylbutyl Iphenol 
Acetone • Propanone!2-I
Aldrin
Alusinn 
Antimony 
Arsenic 
Rarium and cooriounds, NOS 
Beniene
Reniyldimethylamine =n,n-Dimethylbenicnemeth.. 
Bentylmethylamine Cn,n-)
Beniylmethylamine °n-Nethylbeniene methanamine 
Bisll-methylethyObeniamide <n,n-) di-CI deriv 
Bis(1-methylethyl)beniene (1,3-) 
BisC2-chloroethoxy)ethane
Bis(2-ehloroethyl lether >1,1*oxybis-2-chloro..
Bis(2-chloroisopropyi)ether 
Bls(2-ethylhexyl)phthalate (DEHP) 
Borneol •
Boron 
Butanol (t-) 
Butoxyethoxyethanol (2,2-) 
Butoxymethyloxirane 
Butoxy-ethanol phosphate (2-) 
Butyl cellosolve □ 2-Butoxyethanol 
Butyl ether (n-)
Butyl(n-) -1-tautanamine

2.S0E-0I 
1.60E*00 
4.80E-02 
2.B1E*00 
S.30E*00

S.30E-01 
3.00E-OS 
2.S0E-0S 
1.60E-02 
4.80E-04
2.B1E-02 
S.30E-03

3.SSE*00
S.30E-02

3.SOE-O2 
4.60E-03 

' S.SOE-03

Cone, 
(mg/l).

o o

‘itSb

23436-19-3 
S4S49-72-3 
S3S3-2S-3 
S8S-34-2 
618-4S-I 
140-66-9 
S4932-78-4 
67-64-1 
309-00-2 
7429-90-S 
7440-36-0 
7440-38-2 
7440-39-2 
71-43-2 
103-83-3 
98-84-0 
103-67-3 
74367-07-0 
n-a-r 
112-26-S
111- 44-4 
39683-32-9 
117-81-7 
S07-70-0 
7440-42-8 
7S-6S-0
112- 34-S 
2426-08-6 
78-S1-3 
111-76-2 
142-96-1 
111-92-2

Konesmn 1981 
Bringmam 8 Kuhn 1978

brook trout 
fathead ninnou 
algae
rainbow trout 
rairbow trout

Uncertainty Acceptable 
Cone, (mg/l)

Verschueren 1983
EPA 1986a
Schofield and Trojnar 1980
EPA 1980a
EPA 1984
EPA 1986b
EPA 19B0b

vm 
bluegreen algae

Bringmann ( Kihn 1978
Leblanc 1980 
Calamari et al. 1980



ReferenceCenc. (■8/0Test end EnlpointSpeciesChenicelCAS No.

I.IOE-OJ

S.ZOE-Ol

Mayer » Sanders 19737.S0E-M7.S0E-0I 1000acute LCSO lOCI.bluesIU

2.10E-01 
1.10E-02 
1.20E-02

uater flea 
water flea

1.2*2*00
1.002*00

1.102-03
3.322-02
2.402-03
2.102-02
9.692-02

2.102- 01
1.102- 02 
1.202-02 
1.402-03 
3.002-03
3.202-03 
1.302-02 
6.002-0*

AUOC 
(no/l)

APP2IIDIX I 
loxicity Data for Nott Sensitive Aquatic Species

chronic LCSO; 27-0 entwyo-larval 
chronic

chronic criterion 
2*-N LCSO 
30-0; mortality

LOEL 
LORL
LOEL
LOEL
LOEL 
NOEL

LOEL 
LOEL

LOEL
NOEL

NOEL 
LOEL 
LOEL 
LOEL 
LOEL 
NOEL 
NOEL

S.S2E*01
2.*0E*00
2.10E*00
9.A9E*01

1.402*00
3.002*00

1
1000 
1000
100 
1000

1
1
1 

1000 
1000

1 
1000 

10

10 
100 
100 

1000 
100
10 
10

100 
•10

2P* 1986a
2PA 19808
Jul in 8 Sanders 1978
SPA 1983 
Eoneaian 1981
SPA 1980d
SPA 1986b

§
Si

water flea 
blueslll

rainbow trout 
water flea

ralrbow trout 
OW

SolUflah 
fathead aiinnow

chronic; hariRiess dependent crit. 
24-H 2CS0 
96-N LCSO

ehronlc;1S-30 D;losa of equilibriua 
7-0 LCSO

chronic
chronic; early Ufa atase 
chronic; early life stsse 
7-0 LCSO
chronic; eabryo-larval test 
chronic 
chronic

NOCL or 
L0CL7

3.602-02 
1.312-02 
7.632-03 
2.022-01 
2.002-01 
2.402-01 
1.102*01

chronic; hariRiess dependent crit. 
chronic criterion
chronic; hardness-dependent crit.
48-N LCSO
48-N LCSO

1.S0C*01 
6.002-03

3.602-01 
1.S12*00 
7.632-01 
2.022*02 
2.002*01 
2.402*00 
1.102*02

1.242-02
1.002-01

1907-6S-9 
7440-43-9 
S6-23-S 
106-47-8 
9S-S1-2
108- 90-7
109- 69-3 
73-00-3 
67-66-3 
9S-S7-8 
111 
16063-83-1 
18340-29-9 
7440-SO-8 
106-44-3 
93-48-7 
617-94-7 
37-12-3 
344-23-2 
I06-S1-* 
1199-87-7 
34318-04-6 
84-74-2 
20SO-60-* 
608-27-3 
93-30-I 
341-73-1
106- 46-7 
73-34-3
107- 06-2 
7S-SS-4 
136-60-3

Cone, 
(aq/l)

Uncertainty Acceptable 
Factor

CPA 1986a
CPA 1986a
CPA 1986a
Parkhurst et al. 1979
Parkhurst et al. 1979

CPA 1986b
EPA 1980e
EPA 1980e
Koneeian 1981
EPA 1980e
EPA 1986b
EPA 1986b

EPA 19S6s
Bridie et al. 1979 
Barnhart S Ceapbell 1972

Butyl (n-) -4-eiethylbenienesulf<inanide 
Cadsiun 
Carbon tetrachloride 
Chloroaniline (4-> 
Chlorobenienamine (2-1 
Chlorobeniene 
Chlorobutane (1-) 
Chloroethane 
Chlorofona 
Chlorophenol (2-1 
Chlorophenyl (4-) phenyl ether 
ChroaiuB III 
Chroailua VI 
Copper 
Cresol, p- (4-Biethylphenol> 
Cresol (O-) > 2-SKthyl phenol 
Ciaiyl alcohol 
Cyanide 
Cycloheptatriene (1,3,3-1 
Cyclohexadicne(2,S-> •1,4-dlone ■ quinone 
Cyclohexyl(n-) -butanaaiide 
Oibutoxynethanol 
Oibutyl phthalate 
Dibutyl succinate 
Dichlorobenienaoiine (2,3-) 
Olchlorobeniene (1,2-) 
Dlchlorobeniene (1,3-) 
Dichlorobenzene (1,*-) 
Oichloroethane (1,1-) 
Oichloroethane (1,2-) 
Dichloroethylcne(I,1-)>VinylIdene chlor. 
0IchIoroethyIene(trans-1,2)

water flea 
fathead silmow 
fathead ninnow 
ouppy
fathead ■imow 
water flea 
water flea



Toxicological ConstantsTable 1.Section S - Recreational - Swimmers

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
Bis(2Tchloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro...
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate (DENP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR-inhal only, but ADl=oral) 
Chloroaniline (p-)
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform
Chromium III (oral) (insol salts)
Chromiun VI (oral)
Copper
Cresols (4-methylphenol)
Cyanides
Cycloheptatriene (1,3,5-)
Cyc(ohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate
Dibutyl phthalate
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Di chlorobenzene (1,4-)

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
1/(mg/kg/day)

SOURCE 
OF UCR

NA
1.14E*01 Superfund 86 
1.50E*00 EPA 87

NA
5.20E-02 Superfund 86

NA
1.10E*00 Superfund 86 

NA
6.84E-04 Superfund 86

NA 
NA 
NA

6.10E*00 Superfund 86
NA 
NA 
NA

8.10E-02 Superfund 86
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

C) C? 
CO

iU 
«JO

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5 
111 .4-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3 
112-34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
106-46-7

1.00E-01 Superfund 86
3.00E-05 Superfund 86 

. NA
5.10E-02 Si^ierfund 86
7.00E-04 EPA Hlth Advisory 1985
2.50E-03 EN(BR)
1.60E-02 EN(BR)
1.00E-03 AUQC, EPA 1980
2.00E-02 Superfund 86
7.50E-03 EN(BR)
3.60E-05 EN(BR)
5.10E-02 EN(BR)
2.94E-04 Superfund 86
7.50E-02 EN(BR)
5.10E-03 EN(BR)
2.70E-02 Superfund 86
1.00E-02 Superfund 86
1.00E*00 EPA 86
5.00E-03 Superfund 86
3.70E-02 Superfund
5.00E-02 Superfund 86
2.00E-02 Superfund 86
5.70E-04 EN(BR)
1.50E-03 EN(BR)
6.51E-02 EN(BR)
1.00E-01 Superfund 86
8.93E-02 EPA Hlth Advisory 1985
8.93E-02 EPA Hlth Advisory 1985
1.07E-01 EPA Hlth Advisory 1985



Toxicological ConstantsTable 1.Section 5 - Recreational - Saimners

CHEMICAL

Copyright ENVIRON Corporation All Rights ReservedERMA (servif“
AR002I50

CAS 
NUMBER

ADI 
(mg/kg/day)

SOURCE 
OF ADI

UCR 
l/lmg/kg/day)

SOURCE 
OF UCR

Dichloroethane (1.1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane - Hexachlorocyclohexane, ganina 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene

1.20E-01 Superfund 86 
1.20E-01 EN(BR) 
9.00E-03 Superfund 86 
1.08E-02 EN(BR) 
5.60E-04 EN(BR) 
6.00E-05 EN(BR) 
8.30E-04 EN(BR) 
1.00E-01 Superfund 86 
2.00E-02 EN(BR) 
S.70E-04 EN(BR) 
3.00E-04 Superfund 86 
1.40E-03 Superfund 86 
2.20E-01 Superfund 86 
2.00E-03 EPA 86 
6.00E-02 Superfund 86 
S.30E-03 EN(BR) 
1.00E-02 Superfund 86 
1.81E-03 EN(BR)
.1.00E-01 Superfund 86 
2.00E-02 Superfmd 86 
8.60E-04 EN(BR) 
1.80E-03 EN(BR) 
3.00E-01 Superfund 86 
5.40E-01 Superfund 86 
3.67E-03 EN(BR) 
1.30E-03 EN(BR) 
1.00E-02 Superfund 86

101-84-8 
108-95-2 
127-18-4 
107-49-3

108-88-3 
71-55-6 
79-01-6 , 
75-01-4 
1330-20-7 
xxx-xx-x

maric)

NA 
9.10E-02 Superfund 86 
5.B0E-01 Superfund 86 

NA 
NA 
NA 
NA 
NA 
NA 
NA

1.33E*00 Superfund 86 
NA 
NA 
NA

7.50E-03 Superfund 86 
NA

1.19E*00 Superfund 86 
NA 
NA

5.10E-02 Superfund 86 
NA 
NA 
NA 
NA

1.10E-02 Superfund 86 
2.30E*00 Superfund 86 

NA
2.00E-03 Lowest ADI of remaining TIO compounds

75-34-3 
107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7 Nickel & compounds, NOS (UCR-inhal only)

Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 

54932-78-4 4-(2,2,3,3-Tetrainethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylenes, mixed = Oimethylbenzenes (oral) 
Remaining tentatively identified compounds



Table 2. Chemical / Physical ConstantsSection 5 - Recreational - Suiirmers

log KomCHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

«ROO2{51

CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

10X
IX 

0.1X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X
IX 
IX 

10X 
10X 
10X

FROM WATER 
COEFFICIENT

100X 
100X 
100X 
100X 
10 OX 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
10 ox 
100X 
100X 
100X 
10 ox 
100X 
100X

GI 
ABSORB. 

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X

4.00E-01 
2.80E*01 
4.40E«01 

NA 
5.20E*00 

NA 
6.90E*00 
2.47E*00 

NA 
NA 
NA 
NA 

8.10E*01 
1.4SE*01 
1.30E*01 
1.00E*01 
3.75E+00 
1.60E*01 
1.60E*01 
2.00E*02 

NA 
1.00E*00 

NA 
6.00E-01 
1.00E+05 
8.90E+01 
S.60E*01 
5.56E*01 
5.60E+01

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
106-46-7

10X 
50X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
50X 
50X 
10X 
10X 
10X

-2.40E-01 
5.30E+00 

NA 
NA 

2.12E*00 
NA 

1.50E«00 
2.10E*00 
3.97E*00 

NA 
NA 

3.00E-01 
NA 

1.83E*00 
1.90E+00 
2.84E*00 
1.97E+00 

NA 
NA 
NA 

1.97E*00 
5.00E-01 

NA 
2.00E-01 
9.87E+00 
5.60E*00 
3.60E*00 
3.60E*00 
3.60E*00

INHALATION
ABSORB.

COEFFICIENT

DERMAL ABSORB. DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro... 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadniun (UCR=inhal only, but ADI=oral) 
Chloroaniline (p-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 
Chromiun VI (oral) 
Copper
Cresol^ (4-methylphenol) 
Cyanides 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Di chlorobenzene (1,4-)
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CAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

DERMAL ABSORB. DERMAL ABSORB. 
FROM SOIL 

COEFFICIENT

10X 
10X 
10X 
10X 
10X 
TOX 
10X 
TOX
IX 

TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX
TX 

TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX

FROM WATER 
COEFFICIENT

INHALATION 
ABSORB.

COEFFICIENT

O o 
fO 
1—A 
cn

1.00E+01 
1.20E+00 
5.60E+00 
T.60E*00 

NA 
T.50E*02 

NA 
3.75E+OT 
T.T5E*03 

NA 
T.30E+02 
4.90E*0T 

. NA 
5.50E+03
S. 00E400 
«.27E*02 
4.70E*0T 
8.40E*02
T. 40E*00 
2.60E*00 
3.20E+00

NA 
T.07E+0T 
5.60E*00 
T.06E«0T 
T.T7E+00 
T .38E+02 

NA

T.79E+00 
T.48E*00 
T.84E*00 
4.80E-0T

NA 
2.30E*00

NA 
3.T5E*00 
4.90E*00

NA 
3.90E«00

NA 
NA 
NA 

T.30E*00 
3.30E*00

NA 
4.2TE*00 
T.46E*00 
2.60E*00 
T.TSE*OO

NA 
2.73E*00 
2.50E+00 
2.38E*00 
T.3BE*00 
3.26E*00

NA

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX 
TOOX

GI 
ABSORB. 

COEFFICIENT

75-34-3 
T07-06-2 
75-35-4 
T56-60-5 
526-75-0 
T05-67-9 
CAS NF 
T00-4T-4 
206-44-0
57- T0-3
58- 89-9 
7439-92-T 
7439-96-5 
7439-97-6 
75-09-2 
9T-20-3 
T2054-48-7 
T0T-84-B 
TOB-95-2 
T27-T8-4 
T07-49-3 
54932-78-4 
T08-88-3 
7T-55-6 
79-0T-6 
75-0T-4 
T330-20-7

TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
50X 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
50X 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX 
TOX . 
TOX 
TOX 
TOX

Dichloroethane (T,T-) (oral) 
Oichloroethane (T,2-) (oral) 
Dichloroethylene (T,T-) (oral) 
Dichloroethene (trans-T,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene
Hexadecanoic Acid
Lindane = Hexachlorocyclohexane, gainna 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (T,T'-)
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol
Toluene (oral)
Trichloroethane (T,T,T-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds
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CHEMICAL
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CAS 
NUMBER

CONCENTRATION
IN WATER 
(mg/l)

CONCENTRATION
IN WATER 
(ug/l)

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Bariun and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro... 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but ADI=oral) 
Chloroaniline (p-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper 
Cresols (4-inethylphenol) 
Cyanides
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Oibutyl phthalate
Di chlorobenzene (1,2-)
Di chlorobenzene (1,3-)
Di chlorobenzene (1,4-)

O 
O

cn w

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
106-46-7

1.64E-02 
1.00E-06 
3.50E-04 
6.88E-03 
8.34E-04 
8.02E-03 
1.57E-03 
2.25E-04 
7.73E-04 
8.87E-03 
5.40E-05 
1.27E-03 
7.70E-05 
1.58E-04 
1.21E-03 
4.70E-04 
5.88E-04 
1.32E-04 
1.32E-04 
6.89E-04 
1.30E-05 
6.92E-04 
1.24E-04 
1.16E-03 
2.35E-04 
1.00E-05 
9.60E-05 
4.10E-05 
2.04E-04

1.64E+01 
1.00E-03 
3.50E-01 
6.88E*00 
8.34E-01 
8.02E+00 
1.57E+00 
2.25E-01 
7.73E-01 
8.87E+00 
5.40E-02 
1.27E+00 
7.70E-02 
1.58E-01 
1.21E+00 
4.70E-01 
5.88E-01 
1.32E-01 
1.32E-01 
6.89E-01 
1.30E-02 
6.92E-01 
1.24E-01 
1.16E+00 
2.35E-01 
1.00E-02 
9.60E-02 
4.10E-02 
2.04E-01
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CAS 
NUMBER

Dichloroethane (1,1*) (oral)
Dichloroethane (1,2-) (oral)
Dichloroethylene (1,1-) (oral)
Dichloroethene (trans-1,2-)
Dimethylphenol (2,3-)
Dimethylphenol (2,4-)
Dinitrocaprylphenol
Ethylbenzene
Fluoranthene
Hexadecanoic Acid
Lindane = Hexachlorocyclohexane, ganma
Lead and compounds, NOS (oral)
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene

CONCENTRATION CONCENTRATION 
IN WATER IN WATER 

(mg/I) (ug/l)

101-84-8 
108-95-2 
127-18-4 
107-49-3

1.00E-04 
1.87E-04 
3.23E-04 
1.31E-03 
4.03E-04 
1.31E-04 
1.00E-06 
1.55E-03 
3.70E-05 
4.36E-04 
3.40E-05 
2.84E-04 
2.84E-01 
2.60E-05 
6.60E-04 
6.40E-0S 
3.36E-04 
5.40E-05 
1.71E-04 
1.40E-05 
7.39E-04 
3.54E-03 
3.16E-03 
3.27E-04 
4.33E-03 
1.28E-04 
2.42E-03 
B.21E-03

108-88-3 
71-55-6 
79-01-6 
75-01-4 
1330-20-7

1.00E-01 
1.87E-01 
3.23E-01 
1.31E*00 
4.03E-01 
1.31E-01 
1.00E-03 
1.55E*00 
3.70E-02 
4.36E-01 
3.40E-02 
2.84E-01 
2.84E+02 
2.60E-02 
6.60E-01 
6.40E-02 
3.36E-01 
5.40E-02 
1.71E-01 
1.40E-02 
7.39E-01 
3.54E*00 
3.16E«00 
3.27E-01 
4.33E+00 
1.28E-01 
2.42E*00 
8.21E*00

107-06-2 
75-35-4- 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7 Hickel & compounds, NOS (UCR-inhal only)

Oxybis-benzene (1,1'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylenes, mixed = Oimethylbenzenes loral) 
Remaining tentatively Identified compounds

O
ERMA (sen ' 

cn



Section 5 - Recreational - Swidiners Table 4. Assunptions

15 YR OLD 9 YR OLD 4 YR OLD REFERENCE

SCENARIO AS: DERMAL - WATER, SWIMMING
Nuitier of contacts total (days/yr * yrs exposed)
Days swinming per year

Amount of water per surface area of contact (I i ters/cnt‘2)
Surface area of contact (cm*2) - has layer of water 0.02 nm thick

SCENARIO A2b: INGESTION OF WATER/SWIMMING
Amount of water ingested (l/day)
Nimber contacts total (days/yr * yrs exposed)
Days swimming per year

4680 
90 

0.000002 
18000

25550
52
70

18000

6480
720 

3240 
6480 
1620
180

5310 
90 

0.000002 
16000

28105
59
58 

16000

5760
640 

2880 
5760 
1440
160

5400 
600 

. 2700 
5400 
1350 
150

25550
6

55 
15000

25550
6

31
9000

0.05 
540 
90

3240
360 
1620 
3240
810
90

540
90

0.05
5310
90

0.05 
540 
90

0.05
4680
90

25550
4 ENVIRON
17 USEPA, 1985 

7000 ICRP, 1984

DAYS PER LIFETIME (lifetime-days) 
YEARS OF EXPOSURE.
BODY WEIGHT (kg) 
TOTAL BODY SURFACI 
SURFACE AREA OF

Lower Limbs (cffl'2) (36X)
Hands (cm'2) (4X)
Upper Limbs (cm*2) (18X)
Torso (cm'2) (36X)
Head and Neck (cm'2) (9X) 
Perineum (cm'2) (IX)

540 
90 

0.000002 0.000002 
15000 9000

360 ERMA 86
90 ERMA 86 

0.000002 VERSAR, 1984 
7000 ERMA 86

0.05 ERMA 86
360 ERMA 86
90 ERMA 86

2520 ICRP, 1984 
280 ICRP, 1984 
1260 ICRP, 1984 
2520 ICRP, 1984 
630 ICRP, 1984
70 ICRP, 1984

bj

at
tn

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

AREA (cm'2)

ADULT MALE ADULT FEMALE



Lifetime cancer riskTable 5.

CHEMICAL

srk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Adult Female
CANCER RISK

Nine year old 
CANCER RISK

Acetone = Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and conpounds, NOS (oral)
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro...
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate (DEHP)
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR=inhal only, but ADl=oral) 
Chloroaniline (p-)
Chlorobenzenamine (2-)
Chlorobenzene (oral)
Chloroform
Chromium III (oral) (insol salts)
Chromium VI (oral)
Copper
Cresols (4-inethylphenol)
Cyanides
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate
Di chlorobenzene (1,2-)
Dichlorobenzene (1,3-)

NA 
1.49E-09 
6.87E-08

NA 
5.67E-09

NA 
2.26E-07

NA 
6.92E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.23E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
1.86E-09 
8.SSE-08

NA 
7.06E-09

NA 
2.82E-07

NA 
8.61E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.76E-09 
NA 
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA

NA
2.19E-10 
1.01E-08

NA
8.33E-10 

NA
3.32E-08 

NA 
1.02E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.15E-10
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
3.89E-10 
1.79E-08

NA 
1.48E-09

NA 
5.90E-08

NA 
1.80E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.62E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
4.72E-10 
2.18E-08

NA
1.80E-09 

NA
7.17E-08 

NA 
2.19E-11

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.97E-09
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1oo

|>mA

□3 ERMA (ser'

Section 5 - Recreational - Swiimiers

1
Scenario A2b Scenario A2b Scenario A2b Scenario A2b Scenario A2b 

Suinming, Ingest. Suinming, Ingest.Suimroing. Ingest.Suimning, Ingest.Suiiming, Ingest.
Adult Male Adult Female Fifteen year old Nine year old Four year old 
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Table 5. Lifetime cancer riskSection 5 - Recreational - Suinmers

CHEMICAL

NAxxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

NA
NA

Adult Female
CANCER RISK

Dichlorobenzene (1,4-)
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) (oral) 
Dichloroethene (trans-1,2-) 
DimethylphenoI (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane = Hexachlorocyclohexane, gairnia 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (1,1*-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylenes, mixed = Oimethylbenzenes (oral) 
Remaining tentatively identified compounds

Nine year old 
CANCER RISK

O O 
ro 
i-fc cn

NA 
NA 

7.75E-09 
4.80E-08 

NA

NA 
NA 

2.23E-09 
2.45E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.92E-09
NA 
NA 
NA 

6.48E-10 
NA 
NA 
NA 
NA 

9.34E-11
NA 
NA 
NA 
NA 

6.23E-09 
3.85E-08

NA 
NA 

3.27E-10 
3.60E-09

NA 
NA 
NA
NA 
NA
NA '
NA 

8.69E-10
NA 
NA 
NA 

9.51E-11
NA 
NA 
NA 
NA 

1.37E-11
NA 
NA 
NA 
NA 

9.14E-10 
5.66E-09

NA 
NA

NA 
NA 

5.80E-10 
6.39E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.54E-09
NA 
NA 
NA 

1.69E-10
NA 
NA 
NA 
NA 

2.43E-11
NA 
NA 
NA 
NA 

1.62E-09 
1.00E-08

NA 
NA

NA 
NA 

7.05E-10 
7.76E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.87E-09
NA 
NA 
NA 

2.0SE-10 
NA 
NA 
NA 
NA 

2.96E-11
NA 
NA 
NA 
NA 

1.97E-09 
1.22E-08 

NA 
NA

NA 
NA 

2.77E-09 
3.05E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.37E-09 
NA 
NA 
NA 

8.06E-10 
NA 
NA 
NA 
■NA 

1.16E-10 
NA 
NA

106- 46-7 
75-34-3
107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF
100- 41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8 

. 108-95-2
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
1330-20-7

Scenario A2b Scenario A2b Scenario A2b Scenario A2b Scenario A2b 
Swimming, Ingest. Swimming, Ingest.Swimming, Ingest.Swimming, Ingest.Swimming, Ingest.

Adult Male Adult Female Fifteen year old Nine year old Four year old
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Lifetime cancer riskTable 5.Section 5 - Recreational - Swinners

Scenario A2b

CHEMICAL

xxxx
xxxx

) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Adult Female
CANCER RISK

8.29E-08 
1.79E-08SUN OF RISKS FROM LANDFILL CHEMICALS

SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 
Arsenic, Boron, and Nickel

Nine year old 
CANCER RISK

o 
o

CJl

3.18E-07
6.87E-08

4.67E-0B 
1.01E-08

1.01E-07
2.18E-08

3.96E-07
8.55E-08

; i.i
‘\ERMA (servici

Scenario A2b Scenario A2b Scenario A2b Scenario A2b Scenario A2b 
Suimning, Ingest. Swiiming, Ingest,SHioning, Ingest.SMinming, Ingest.Sniinning. Ingest.

Adult Male Adult Female Fifteen year old Hine year old Four year old
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Table 5. Lifetime cancer riskSection 5 - Recreational - Swinmers

CHEMICAL

NA NA

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

NA
NA

NA
NA
NA
NA
NA
NA

Fifteen year old 
CANCER RISK

NA
NA
NA
NA

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether - 1,1'oxybis-2-chloro...
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR=inhal only, but ADI=oral)
Chloroaniline (p-)
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform
Chromium III (oral) (insol salts) 
Chromium VI (oral) 
Copper
Cresols (4-inethylphenol)
Cyanides
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)

Scenario A5 
Swimming, Dermal 

Adult Male 
CANCER RISK

Four year old 
CANCER RISK

NA
6.61E-11 
6.09E-10 

NA 
5.03E-11

NA 
2.01E-09

NA
6.UE-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.53E-11 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NAe.? C)

cn

67-64-1 . 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1

NA 
5.37E-10 
4.95E-09 

NA 
4.09E-10 

NA 
1.63E-08 

NA 
4.9BE-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.49E-10
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
5.94E-10 
5.47E-09 

NA 
4.52E-10 

NA 
1.80E-08 

NA 
5.51E-12 

NA 
NA 
NA
NA 
NA 
NA 
NA 

4.96E-10
NA 
NA 
NA 
NA

NA 
6.57E-11 
6.05E-10

NA 
5.00E-11

NA 
1.99E-09 

NA 
6.10E-13

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.49E-11
NA 
NA 
NA 
NA 
NA 
NA

NA
7.00E-11 
6.44E-10 

NA 
. 5.32E-11

NA
2.12E-09 

NA 
6.49E-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.84E-11
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Scenario A5 Scenario A5 Scenario A5 Scenario A5 
Swimming, Dermal Swimming, Dermal Swimming, Dermal Swinming, Dermal 
Adult Female Fifteen year old Nine year old 
CANCER RISK CANCER RISK CANCER RISK



Lifetime cancer riskTable 5.Section 5 - Recreational - SMiinners

CHEMICAL

xxx-xx-x

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv'

CAS
NUMBER

Adult Female
CANCER RISK

Nine year old 
CANCER RISK

101-84-8
108-95-2
127-18-4
107-49-3

NA 
NA 

1.77E-10 
1.9SE-09

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.71E-10
NA 
NA 
NA 

5.16E-11
NA 
NA 
NA 
NA 

7.44E-12
NA 
NA 
NA 
NA 

4.96E-10 
3.07E-09 

NA 
NA

NA 
NA 

2.09E-11 
2.30E-10

HA 
NA 
NA 
NA 
NA 
NA 
NA 

5.5SE-11
NA 
NA 
NA 

6.07E-12
NA 
NA 
NA 
NA 

8.76E-13
NA 
NA 
NA 
NA 

5.84E-11 
3.61E-10

NA 
NA

108-88-3
71-55-6
79-01-6 
75-01-4 
1330-20-7

NA 
NA 

1.60E-10 
1.76E-09

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.26E-10
NA 
NA 
NA 

4.66E-11
NA 
NA 
NA 
NA 

6.73E-12
NA 
NA 
NA 
NA 

4.48E-10 
2.77E-09

NA 
NA

NA 
NA 

1.96E-11 
2.16E-10

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.21E-11
NA 
NA 
NA 

5.71E-12
HA 
NA 
NA 
NA 

8.23E-13
NA 
NA 
NA 
NA 

5.49E-11 
3.39E-10

NA 
NA

NA 
NA 

1.97E-11 
2.17E-10

NA 
NA 
NA 
NA 
NA 
NA
NA 

5.25E-11
NA 
NA 
NA 

5.74E-12
NA 
NA 
NA 
NA 

8.28E-13
NA 
NA 
NA 
NA 

5.52E-11 
3.42E-10

NA 
NA

106- 46-7 
75-34-3
107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3

O 
o

GQO

Dichlorobenzene (1,4-) 
Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane - Hexachlorocyclohexane, gamna 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene

12054-48-7 Hickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (1,1*-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrac.iloroethene 
Tetraethyl diphosphoric acid

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds

Scenario A5 Scenario A5 Scenario A5 Scenario A5 Scenario A5
Suinming, Dermal Swinning, Dermal Suimning, Dermal Swimming. Dermal Swinmi ng. Dermal

Adult Male Adult Female Fifteen year old Nine year old Four year old 
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Lifetime cancer riskTable 5.Section 5 - Recreational - Swiimers

CHEMICAL

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

2.33E-08
4.95E-09

Adult Female
CANCER RISK

2.58E-08
5.47E-09

2.87E-09
6.09E-10

.2

O 
o 
to

SUM OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Nine year old 
CANCER RISK

2.85E-09
6.05E-10

3.04E-09
6.44E-10

Scenario AS Scenario AS Scenario AS Scenario AS Scenario AS 
Swimming, Dermal Swimming, Dermal Swimming, Dermal Swimming, Dermal Swimming, Dermal

Adult Male Adult Female Fifteen year old Nine year old Four year old
CANCER RISK CANCER RISK CANCER RISK CANCER RISK CANCER RISK



Lifetime cancer riskTable 5.Section 5 - Recreational - SMinners

CHEMICAL

k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUM OF ROUTES, SUM OF AGES 
(Lifetime of exposure) 
LIFETIME CANCER RISK

Acetone ■ Propanone(2-) (oral)
Aldrin
Arsenic (oral)
Barium and compounds, NOS (oral)
Benzene (oral)
Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether = 1,1■oxybis-2-chloro...
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate (DEHP)
Boron
Butoxy-ethanol phosphate (2-)
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but A0I=oral) 
Chloroaniline (p-)
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform
Chromium III (oral) (insol salts)
Chromium VI (oral)
Copper•
Cresols (4-methylphenol) 
cyanides
Cycloheptatriene ;'.,3,5-)
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate
Dibutyl phthalate
Dichlorobenzene (1,2-) 
Di chlorobenzene (1,3-)

NA 
3.31E-09 
1.25E-07

NA 
1.03E-08

NA 
4.13E-07

NA 
1.26E-10

NA 
NA 
HA 
NA 
NA 
NA 
NA 

1.14E-08
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3- 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2

O 95-50-1 
O 541-73-1 
hd

ERMA (servii



Table 5. Lifetime cancer riskSection 5 - Recreational - Suiimers

CHEMICAL

NAxxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

NA 
1.UE-08 
7.02E-08 

NA

Di chlorobenzene (1,4-)
Dichloroethane (1.1-) (oral) 
Di chloroethane (1,2-) (oral) 
Dichloroethylene (1,1-) (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane = Hexachlorocyclohexane, ganina 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene 
Nickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (1,1*-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral) 
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds

SUM OF ROUTES, SUM OF AGES 
(Lifetime of exposure) 
LIFETIME CANCER RISK

O 
o ro 
)—k 

03 
CO

NA 
NA 

4.06E-09 
4.47E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.08E-08
NA 
NA 
NA 

1.18E-09 
NA 
NA 
NA 
NA 

1.70E-10
NA 
NA 
NA

106- 46-7 
75-34-3
107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF
100- 41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09r2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
1330-20-7



Section 5 - Recreational - Swinners

CHEMICAL

ERMA (servi-“ ““rk) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

xxxx 
xxxx

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

SUN OF ROUTES, SUN OF AGES 
(Lifetime of exposure) 
LIFETIME CANCER RISK

5.80E-07 
1.25E-07

o 
o 
ho
e;)

Table 5. Lifetime cancer risk



Non-cancer effects: Maximum Daily Oose/Acceptable Daily IntakeTable 6.Section 5 - Recreational - Swimmers

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Scenario A2b
Swimming, Ingest.

Adult Female
MDD ! ADI

Acetone = Propanone{2-) (oral) 
Aldrin 
Arsenic (oral) 
Bariun and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1,1'oxybis-2-chloro...
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but ADI=oral) 
Chloroaniline (p-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 
Chromiun VI (oral) 
Copper 
Cresols (4-methylphenol) 
Cyanides
Cycloheptatriene (1,3,5-)
Cyclohexadiene(2,S-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorotenzene (1,4-)

Scenario A2b
* Swimming, Ingest. 

Adult Male 
MDD / ADI

Scenario A2b 
Swimming, Ingest.

Four year old
MDD / ADI

C.5

ro

cn

1.17E-04 
2.38E-05 

NA 
9.63E-05 
8.51E-64 

2.29E-03 
7.02E-05 
1.61E-04 
2.76E-05 
8.4SE-04 
1.07E-03 
1.78E-05 
1.87E-04 
1.50E-06 
1.69E-04 
1.24E-05 
4.20E-05 
9.43E-08 
1.89E-0S 
1.33E-05 
1.86E-07 
2.47E-0S 
1.55E-04 
5.51E-04 
2.58E-06 
7.14E-08 
7.68E-07 
3.28E-07 
1.36E-06

1.41E-04 
2.87E-05 

NA 
1.16E-04 
1.03E-03 
2.77E-03 
8.48E-0S 
1.94E-04 
3.33E-05 
1.02E-03 
1.29E-03 
2.15E-05 
2.26E-04 
1.82E-06 
2.04E-04 
1.50E-05 
5.07E-05 
1.14E-07 
2.28E;05 
1.61E-05 
2.24E-07 
2.98E-05 
1.88E-04 
6.6SE-04 
3.11E-06 
8.62E-08 
9.27E-07 
3.96E-07 
1.64E-06

4.82E-04 
9.80E-05

NA 
3.97E-04 
3.50E-03 
9.44E-03 
2.89E-04 
6.62E-04 
1.14E-04 
3.48E-03 
4.41E-03 
7.32E-0S 
7.70E-04 
6.20E-06 
6.97E-04 
S.12E-O5 
1.73E-04 
3.88E-07 
7.76E-05 
5.48E-05 
7.65E-07 
1.02E-04 
6.40E-04 
2.27E-03 
1.06E-0S 
2.94E-07 
3.16E-06 
1.35E-06 
5.61E-06

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
106-46-7

2.65E-04 
5.38E-05

NA 
2.17E-04 
1.92E-03 
5.18E-03 
1.59E-04 
3.63E-04 
6.23E-05 
1.91E-03 
2.42E-03 
4.01E-05 
4.22E-04 
3.40E-06 
3.82E-04 
2.81E-05 
9.48E-05 
2.13E-07 
4.26E-05 
3.00E-05 
4.19E-07 
5.58E-05 
3.51E-04 
1.24E-03 
5.82E-06 
1.61E-07 
1.73E-06 
7.41E-07 
3.08E-06

1.49E-04 
3.03E-05 

NA 
1.23E-04 
1.08E-03 
2.92E-03 
8.94E-05 
2.0SE-04 
3.51E-05 
1.08E-03 
1.36E-03 
2.26E-05 
2.38E-04 
1.92E-06 
2.16E-04 
1.58E:05 
5.3SE-05 
1.20E-07 
2.40E-05 
1.69E-05 
2.36E-07 
3.15E-05 
1.98E-04 
7.01E-04 
3.28E-06 
9.09E-08 
9.77E-07 
4.17E-07 
1.73E-06

Scenario A2b Scenario A2b 
Swimming, Ingest. Swimming, Ingest. 
Fifteen year old Nine year old 

MOD /ADI MOO / ADI



Table 6. Non-cancer effects: Maximun Daily Dose/Acceptable Daily IntakeSection 5 - Recreational - Swimmers

CHEMICAL

;-xx-x

O Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Nine year old 
MDD / ADI

Toluene (oral)
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds

101-84-8 
108-95-2 
127-18-4
107-49-3

5.95E-07 
1.11E-06 
2.S6E-05 
8.69E-0S 
S.14E-04 
1.56E-03 
8.61E-07 
1.1IE-05 
1.32E-06 
5.46E-04 
8.10E-05 
1.45E-04 
9.23E-04 
9.29E-06 
7.86E-06 
8.63E-06 
2.40E-05 
2.13E-05 
1.22E-06 
5.00E-07 
6.14E-04 
1.40E-03 
7.51E-06 
4.33E-07 
8.42E-04 
7.03E-05 
1.73E-04 
2.93E-03

7.18E-07 
1.34E-06 
3.09E-05 
1.05E-04 
6.20E-04 
1.88E-03 
1.04E-06 
1.33E-05 
1.59E-06 
6.59E-04 
9.77E-05 
1.75E-04 
1.11E-03 
1.12E-05 
9.48E-06 
1.04E-05 
2.90E-05 
2.57E-05 
1.47E-06 
6.03E-07 
7.41E-04 
1.69E-03 
9.07E-06 
5.22E-07 
1.02E-03 
8.49E-05 
2.O8E-04 
3.54E-03

7.58E-07 
1.42E-06 
3.26E-05 
1.11E-04 
6.54E-04 
1.98E-03 
1.10E-06 
1.41E-05 
1.68E-06 
6.95E-04 
1.03E-04 
1.84E-04 
1.17E-03 
1.18E-05 
1.00E-05 
1.10E-05 
3.05E-05 
2.71E-05 
1.55E-06 
6.36E-07 
7.81E-04 
1,79E-03 
9.56E-06 
5.51E-07 
1.07E-03 
8.95E-0S 
2.20E-04 
3.73E-03

1.34E-06 
2.51E-06 
5.79E-05 
1.96E-04 
1.16E-03 
3.52E-03 
1.94E-06 
2.50E-05 
2.98E-06 
1.23E-03 
1.83E-04 
3.27E-04 
2.08E-03 
2.10E-05 
1.77E-05 
1.95E-05 
5.42E-05 
4.81E-05 
2.76E-06 
1.13E-06 
1.39E-03 
3.17E-03 
1.70E-0S 
9.77E-07 
1.90E-03 
1.59E-04 
3.90E-04 
6.62E-03

2.45E-06 
4.S8E-06 
1.06E-04 
3.58E-04 
2.12E-03 
6.42E-03 
3.54E-06 
4.S5E-05 
5.44E-06 
2.2SE-03 
3.33E-04 
5.97E-04 
3.80E-03 
3.82E-05 
3.24E-05 
3.55E-0S 
9.88E-05 
8.77E-05 
5.03E-06 
2.06E-06 
2.53E-03 
5.78E-03 
3.09E-0S 
1.78E-06 
3.47E-03 
2.90E-04 
7.11E-04 
1.21E-02

75-34-3 
107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3

Scenario A2b Scenario A2b 
SMimming, Ingest. Swimming, Ingest.

Adult Male Adult Female
MOD /ADI MOO / ADI

Dichloroethane (1,1-) (oral) 
Dichloroethane (1,2-) (oral) 
Dichloroethylene "(,1-) (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Oimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane = Hexachlorocyclohexane, gamma 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride = dichloromethane (oral) 
Naphthalene

12054-48-7 Hickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (1,1'-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetracf.loroethene 
Tetraethyl diphosphoric acid

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
108-88-3 
71-55-6 
79-01-6 
75-01-4 

.-,1330-20-7 
O*** 
N)_ 
f-*
G3 ERMA (servic

Scenario A2b Scenario A2b Scenario A2b 
SMimming, Ingest. Swimming, Ingest. Swimming, Ingest. 
Fifteen year old Mine year old Four year old 

MOD /ADI MDD / ADI MDD / ADI



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 5 - Recreational - Swimmers Table 6.

CHEMICAL

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

6.55E-02
3.58E-03

SUN OF RISKS FROM LANDFILL CHEMICALS
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

Scenario A2b Scenario A2b 
Swimming, Ingest. Swimming, Ingest.

Adult Male Adult Female
NOD / ADI NOD / ADI

1.S9E-02
8.69E-04

O 
O ro
□3

1.92E-02
1.05E-03

2.02E-02 
1.1IE-03

3.S9E-02 
1.96E-03

Scenario A2b Scenario A2b Scenario A2b 
Swimming, Ingest. Swimming, Ingest. Swimming, Ingest. 
Fifteen year old Nine year old Four year old 

NDO / ADI NDD /ADI NOD / ADI



Table 6. Hon-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 5 - Recreational - SMimmers

CHEMICAL Adult Female
HDD / ADI

Acetone = Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Baritm and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether = 1.1‘oxybis-2-chloro... 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate (DEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadmiun (UCR=inhal only, but ADI=oral) 
Chloroaniline (p-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromiun III (oral) (insol salts) 
Chromiun VI (oral) 
Copper 
Cresols (4-methylphenol) 
Cyanides 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate 
Di chlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Di chlorobenzene (1,4-)

Nine year .old 
, HDD / ADI. CAS

NUMBER

8.44E-06 
8.57E-06

NA 
6.93E-06 
6.13E-05 
1.65E-04 
S.06E-06 
1.16E-0S 
1.99E-06 
6.09E-05 
7.71E-05 
1.28E-06 
1.35E-05 
1.08E-07 
1.22E-05 
8.9SE-07 
3.02E-06 
6.79E-09 
1.36E-06 
9.58E-07 
1.34E-08 
1.78E-06 
1.12E-05 
3.97E-05 
9.28E-07 
2.57E-08 
5.53E-08 
2.36E-08 
9.81E-08

9.0SE-06 
9.20E-06

NA 
7.44E-06 
6.57E-0S 
1.77E-04 
5.42E-06 
1.24E-05 
2.13E-06 
6.53E-05 
8.28E-0S 
1.37E-06 
1.44E-0S 
1.16E-07 
1.31E-05 
9.60E-07 
3.24E-06 
7.28E-09 
1.46E-06 
1.03E-06 
1.43E-08 
1.91E-06 
1.20E-05 
4.26E-05 
9.95E-07 
2.76E-08 
5.93E-08 
2.53E-08 
1.05E-07

9.52E-06 
9.68E-06 

NA 
7.83E-06 
6.92E-05 
1.86E-04 
5.71E-06 
1.31E-05 
2.24E-06 
6.87E-05 
8.71E-05 
1.44E-06 
1.52E-05 
1.22E-07 
1.38E-0S 
1.01E-06 
3.41E-06 
7.66E-09 
1.53E-06 
1.08E-06 
1.51E-0B 
2.01E-06 
1.26E-0S 
4.48E-05 
1.05E-06 
2.90E-08 
6.24E-08 
2.67E-08 
1.11E-07

1.35E-05 
1.37E-0S

NA 
1.11E-05 
9:81E-05 
2.64E-04 
8.10E-06 
1.85E-05 
3.18E-06 
9.74E-05 
1.24E-04 
2.05E-06 
2.16E-05 
1.73E-07 
1.95E-05 
1.43E-06 
4.84E-06 
1.09E-08 
2.17E-06 
1.53E-06 
2.14E-08 
2.8SE-06 
1.79E-05 
6.35E-05 
1.49E-06 
4.12E-0B 
8.85E-08 
3.78E-08 
1.57E-07

8.9SE-O6 
9.09E-06 

NA 
7.36E-06 
6.50E-05 
1.75E-04 
5.36E-06 
1.23E-0S 
2.11E-06 
6.45E-05 
8.18E-05 
1.36E-06 
1.43E-05 
1.15E-07 
1.29E-0S 
9.49E-07 
3.21E-06 
7.20E-09 
1.44E-06 
1.02E-06 
1.42E-08 
1.89E-06 
1.19E-05 
4.21E-05 
9.84E-07 
2.73E-08 
5.86E-08 
2.50E-08 
1.04E-07

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1 
18540-29-9 
7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2

O 95-50-1 
O 541-73-1 
CO 106-46-7

05
ERMA (servi--- rk) Copyright ENVIRON Corporation All Rights Reserved

Scenario A5 Scenario A5 Scenario A5 Scenario A5 Scenario A5.
Suinrning, Dermal SMimning, Dermal SMimning, Dermal Suimming, Dermal Suinming, Dermal 

Adult Male Adult Female Fifteen year old Nine year .old Four year old 
MOD /ADI MOD / ADI MOD / ADI . MOD / ADI MOD / ADI



Non-cancer effects: Maximin Daily Oose/Acceptable Daily IntakeTable 6.Section 5 - Recreational - Swinmers

CHEMICAL

xxx-xx-x

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

Fifteen year old 
MDD ! ADI

Nine year old 
NOD / ADI

o

03(0

Dichloroethane (1,1-) (oral)
Di chloroethane (1,2-) (oral)
Dichloroethylene (1,1-) (oral)
Dichloroethene (trens-1,2-)
Dimethylphenol (2,3-)
Dimethylphenol (2,4-)
DinitrocapryIphenoI
Ethylbenzene
Fluoranthene
Nexadecanoic Acid
Lindane = Hexachlorocyclohexane, gairnia
Lead and compounds, NOS (oral)
Manganese and compounds (oral)
Mercury, inorganic (oral)
Methylene chloride = dichloromethane (oral) 
Naphthalene
Nickel & compounds, NOS (UCR-inhal only) 
Oxybis-benzene (1,1'-) 
Phenol (oral)
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid 
4-(2,2,3,3-Tetramethylbutyl)phenol
Toluene (oral)
Trichloroethane (1,1,1-) (oral)
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds

4.29E-0S 
8.01E-08 
1.85E-06 
6.26E-06 
3.70E-05 
1.12E-04 
6.20E-08 
7.96E-07 
4.76E-07 
3.93E-05 
5.83E-06 
1.04E-0S 
6.64E-0S 
6.69E-07 
5.66E-07 
6.21E-07 
1.73E-06 
7.67E-06 
8.79E-08 
3.60E-08 
4.42E-0S 
1.01E-04 
5.41E-07 
3.11E-08 
6.06E-05 
5.06E-06 
1.24E-0S 
2.11E-04

4.60E-08 
8.60E-08 
1.98E-06 
6.71E-06 
3.97E-05 
1.20E-04 
6.65E-08 
8.54E-07 
5.10E-07 
4.22E-05 
6.25E-06 
1.12E-05 
7.13E-05 
7.17E-07 
6.07E-07 
6.66E-07 
1.85E-06 
8.23E-06 
9.43E-08 
3.86E-08 
4.74E-05 
1.08E-04 
5.80E-07 
3.34E-08 
6.S0E-05 
5.43E-06 
1.33E-05 
2.27E-04

4.55E-08 
8.50E-08 
1.96E-06 
6.64E-06 
3.93E-05 
1.19E-04 
6.S7E-08 
8.44E-07 
5.05E-07 
4.17E-05 
6.18E-06 
1.11E-05 
7.05E-05 
7.09E-07 
6.00E-07 
6.59E-07 
1.83E-06 
8.14E-06 
9.33E-08 
3.82E-08 
4.69E-0S 
1.07E-04 
5.74E-07 
3.30E-08 
6.43E-05 
5.37E-06 
1.32E-05 
2.24E-04

6.86E-08 
1.28E-07 
2.96E-06 
1.OOE-05 
5.93E-05 
1.BOE-04 
9.92E-08 
1.27E-06 
7.62E-07 
6.30E-0S 
9.33E-06 
1.67E-05 
1.06E-04 
1.07E-06 
9.06E-07 
9.94E-07 
2.77E-06 
1.23E-05 
1.41E-07 
5.76E-08 
7.08E-05 
1.62E-04 
8.66E-07 
4.99E-08 
9.71E-05 
8.11E-06 
1.99E-05 
3.38E-04

4.84E-08 
9.05E-08 
2.08E-06 
7.06E-06 
4.18E-0S 
1.27E-04 
7.00E-08 
8.99E-07 
5.37E-07 
4.44E-05 
6.S8E-06 
1.18E-05 
7.50E-05 
7.5SE-07 
6.39E-07 
7.01E-07 
1.95E-06 
8.66E-06 
9.93E-08 
4.06E-08 
4.99E-05 
1.14E-04 
6.11E-07 
3.52E-08 
6.84E-05 
5.72E-06 
1.40E-05 
2.38E-04

75-34-3
107- 06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF
100- 41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96-5 
7439-97-6 
75-09-2 
91-20-3 
12054-48-7
101- 84-8
108- 95-2 
127-18-4
107- 49-3 
54932-78-4
108- 88-3 
71-55-6 
79-01-6 
75-01-4 
1330-20-7

Scenario A5 Scenario A5 Scenario A5 Scenario A5 Scenario A5 
Suinming, Dermal SMimming, Dermal Swimming, Dermal Suinming, Dermal Swimming, Dermal

Adult Male Adult Female Fifteen year old Nine year old Four year old
NOD / ADI NOD / ADI MDD / ADI NOD / ADI MDD / ADI



Table 6. Non-cancer effects: Maximun Daily Dose/Acceptable Daily IntakeSection 5 - Recreational • Swimmers

CHEMICAL

xxxx
xxxx

CAS 
NUMBER

1.16E-03
6.26E-05

Adult Female
MOD / ADI

1.23E-03
6.64E-0S

1.86E-03
1.00E-04SUM OF RISKS FROM LANDFILL CHEMICALS

SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 
Arsenic. Boron, and Nickel

Nine year old 
MOD / ADI

1.24E-03
6.71E-05

1.31E-03
7.07E-05

C5
O
fO
^^ERMA (servi"“rk) Copyright ENVIRON Corporation All Rights Reserved

Scenario AS Scenario AS Scenario AS Scenario AS Scenario AS 
Suiflmi.ng, Dermal Swinming, Dermal Swimming, Dermal Swimming. Dermal Suinning, Dermal

Adult Male Adult Female Fifteen year old Nine year old Four year old
MOD / ADI MOD / ADI MOD /ADI MOD / ADI MOD / ADI



Non-cancer effects: Maxinun Daily Dose/Acceptable Daily IntakeTable 6.Section 5 - Recreational - Suiimiers

CHEHICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SUN OF ROUTES 
Adult Male 
NOD / ADI

SUN OF ROUTES 
Adult Female

NOD / ADI

SUN OF ROUTES 
Fifteen year old 

NDD ! ADI

SUN OF ROUTES 
Nine year old 
NOD / ADI

SUN OF ROUTES 
Four year old 
NDD / ADI

7440-50-8 
1319-77-3 
57-12-5 
544-25-2 
106-51-4 
117-84-0 
84-74-2 
95-50-1 
541-73-1 
106-46-7

o 
o

67-64-1 
309-00-2 
7440-38-2 
7440-39-2 
71-43-2 
112-26-5
111- 44-4 
108-60-1 
117-81-7 
7440-42-8 
78-51-3
112- 34-5 
7440-43-9 
106-47-8 
95-51-2 
108-90-7 
67-66-3 
16065-83-1

1.26E-04 
3.24E-05

NA 
1.03E-04 
9.12E-04 
2.46E-03 
7.53E-05 
1.72E-04 
2.96E-05 
9.06E-04 
1.15E-O3 
1.91E-05 
2.01E-04 
1.61E-06 
1.82E-04 
1.33E-05 
4.50E-05 
1.01E-07 
2.02E-05 
1.43E-05 
1.99E-07 
2.65E-05 
1.67E-04 
5.91E-04 
3.51E-06 
9.71E-08 
8.23E-07 
3.52E-07 
1.46E-06

2.74E-04 
6.34E-05

NA 
2.25E-04 
1.99E-03 
5.36E-03 
1.64E-04 
3.76E-04 
6.46E-05 
1.98E-03 
2.51E-03 
4.16E-05 
4.38E-04 
3.52E-06 
3.96E-04 
2.91E-05 
9.83E-05 
2.21E-07 
4.41E-05 
3.11E-05 
4.34E-07 
5.78E-05 
3.64E-04 
1,29E-03 
6.87E-06 
1.90E-07 
1.80E-06 
7.67E-07 
3.19E-06

4.96E-04 
1.12E-04 

NA 
4.08E-04 
3.60E-03 
9.70E-03 
2.97E-04 
6.80E-04 
1.17E-04 
3.58E-03 
4.54E-03 
7.52E-05 
7.92E-04 
6.37E-06 
7.17E-04 
5.26E-05 
1.78E-04 
3.99E-07 
7.98E-05 
5.63E-05 
7.86E-07 
1.05E-04 
6.58E-04 
2.33E-03 
1.21E-05 
3.35E-07 
3.25E-06 
1.39E-06 
5.76E-06

1.50E-04 
3.79E-05 

NA 
1.24E-04 
1.09E-03 
2i94E-03 
9.02E-05 
2.06E-04 
3.55E-05 
1.09E-03 

. 1.38E-03 
2.28E-05 
2.40E-04 
1.93E-06 
2.17E-04 
1.60E-05 
5.39E-05 
1.21E-07 
2.42E-05 
1.71E-05 
2.3BE-07 
3.17E-05 
2.00E-04 
7.07E-04 
4.1IE-06 
1.14E-07 
9.86E-07 
4.21E-07 
1.75E-06

1.58E-04 
3.94E-05

NA 
1.30E-04 
1.15E-03 
3.09E-03 
9.47E-05 
2.17E-04 
3.72E-05 
1.14E-03 
1.45E-03 
2.40E-05 
2.52E-04 
2.03E-06 
2.28E-04 
1.68E-05 
5.67E-05 
1.27E-07 
2.54E-05 
1.79E-05 
2.51E-07 
3.33E-05 
2.10E-04 
7.43E-04 
4.26E-06 
1.18E-07 
1.04E-06 
4.42E-07 
1.84E-06

Acetone » Propanone(2-) (oral) 
Aldrin 
Arsenic (oral) 
Barium and compounds, NOS (oral) 
Benzene (oral) 
Bis(2-chloroethoxy)ethane 
Bis(2-chloroethyl)ether - 1,1*oxybis-2-chloro... 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate (OEHP) 
Boron 
Butoxy-ethanol phosphate (2-) 
Butoxyethoxyethanol (2,2-) 
Cadnium (UCR=inhal only, but ADIsoral) 
Chloroaniline (p-) 
Chlorobenzenamine (2-) 
Chlorobenzene (oral) 
Chloroform 
Chromium III (oral) (insol salts) 

18540-29-9. Chromiun VI (oral) 
Copper 
Cresols (4-methyIphenol) 
Cyanides 
Cycloheptatriene (1,3,5-) 
Cyclohexadiene(2,5-) -1,4-dione = quinone 
di-n-octyl phthalate 
Dibutyl phthalate 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1.4-)



Table 6. Non-cancer effects.: Maxi num Daily Dose/Accept able Daily IntakeSection 5 - Recreational - Swinmers

CHEMICAL

xxx-xx-x

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv

CAS 
NUMBER

SUM OF ROUTES 
Adult Male
MOD / ADI

SUM OF ROUTES 
Adult Female

MOO / ADI

SUM OF ROUTES 
Fifteen year old 

MOD / ADI

SUM OF ROUTES 
Nine year old 

MOD / ADI

SUN OF ROUTES 
Four year old 
NOD / ADI

6.38E-07 
1.19E-06 
2.75E-05 
9.32E-05 
5.51E-04 
1.67E-03 

. 9.23E-07 
1.19E-05 
1.80E-06 
5.86E-04 
8.68E-05 
1.55E-04 
9.89E-04 
9.95E-06 
8.42E-06 
9.25E-06 
2.S7E-0S 
2.90E-05 
1.31E-06 
5.36E-07 
6.S8E-04 
1.51E-03 
8.06E-06 
4.64E-07 
9.03E-04
7.54E-05 
1.85E-04 
3.14E-03

7.64E-07 
1.43E-06 
3.29E-05 
1.12E-04 
6.60E-04 
2.00E-03 
1.1IE-06 
1.42E-0S 
2.11E-06 
7.02E-04 
1.04E-04 
1.86E-04 
1.18E-03 
1.19E-05 
1.01E-05 
1.11E-05 
3.08E-05 
3.39E-05 
1.57E-06 
6.42E-07 
7.88E-04 
1.80E-03 
9.65E-06 
5.55E-07 
1.08E-03 
9.03E-05 
2.22E-04 
3.77E-03

8.03E-07 
1.50E-06 
3.46E-05 
1.17E-04 
6.93E-04 
2.10E-03 
1.16E-06 
1.49E-05 
2.19E-06 
7.37E-04 
1.09E-04 
1.95E-04 
1.24E-03 
1.25E-05 
1.06E-05 
1.16E-05 
3.24E-05 
3.53E-05 
1.65E-06 
6.75E-07 
8.28E-04 
1.89E-03 
1.01E-05 
5.84E-07 
1.14E-03 
9.49E-05 
2.33E-04 
3.96E-03

1.39E-06 
2.60E-06 
6.00E-05 
2.03E-04 
1.20E-03 
3.6SE-03 
2.01E-06 
2.59E-05 
3.52E-06 
1.28E-03 
1.89E-04 
3.39E-04 
2.16E-03 
2.17E-05 
T.84E-05 
2.02E-05 
5.61E-05 
5.68E-05 
2.86E-06 
1.17E-06 
1.44E-03 
3.29E-03 
1.76E-0S 
1.01E-06 
1.97E-03 
1.65E-04 
4.04E-04 
6.86E-03

2.52E-06 
4.71E-06 
1.09E-04 
3.68E-04 
2.18E-03 
6.60E-03 
3.64E-06 
4.68E-05 
6.20E-06 
2.31E-03 
3.43E-04 
6.13E-04 
3.91E-03 
3.93E-05 
3.33E-05 
3.65E-05 
1.02E-04 
1.00E-04 
5.17E-06 
2.12E-06 
2.60E-03 
S.94E-03 
3.18E-05 
1.83E-06 
3.56E-03 
2.98E-04 
7.31E-04 
1.24E-02

75-34-3 
107-06-2 
75-35-4 
156-60-5 
526-75-0 
105-67-9 
CAS NF 
100-41-4 
206-44-0
57- 10-3
58- 89-9 
7439-92-1 
7439-96:5 
7439-97-6 
75-09-2 
91-20-3

Dichloroethane (1,1-) (oral) 
Di chloroethane (1,2-) (oral) 
D.ichloroethylene (1,1-) (oral) 
Dichloroethene (trans-1,2-) 
Dimethylphenol (2,3-) 
Dimethylphenol (2,4-) 
Dinitrocaprylphenol 
Ethylbenzene 
Fluoranthene 
Hexadecanoic Acid 
Lindane - Hexachlorocyclohexane, gamna 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Mercury, inorganic (oral) 
Methylene chloride ■ dichloromethars (oral) 
Naphthalene

12054-48-7 Hickel & compounds, NOS (UCR-inhal only) 
101-B4-8 
108-95-2 
127-18-4 
107-49-3

Oxybis-benzene (1,1'-) 
Phenol (oral) 
Tetrachloroethylene (oral) = Tetrachloroethene 
Tetraethyl diphosphoric acid

54932-78-4 4-(2,2,3,3-Tetramethylbutyl)phenol 
Toluene (oral) 
Trichloroethane (1,1,1-) (oral) 
Trichloroethylene (oral) = Trichloroethene 
Vinyl chloride (oral)
Xylenes, mixed = Dimethylbenzenes (oral) 
Remaining tentatively identified compounds

108-88-3 
71-55-6 
79-01-6 
75-01-4 
1330-20-7 

c?



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 5 - Recreational - Suinners

CHEMICAL

xxxx
xxxx

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

2.04E-02
1.12E-03

6.73E-02
3.68E-03

CAS 
NUMBER

SUM OF RISKS FROM LANDFILL CHEMICALS
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 

Arsenic, Boron, and Nickel

SUM OF ROUTES 
Adult Male 
MDD ! ADI

SUN OF ROUTES 
Adult Female

MOD ! ADI

3.72E-02
2.03E-03

1.71E-02
9.32E-04

SUN OF ROUTES 
Fifteen year old 

MOD / ADI

SIM OF ROUTES 
Nine year old 
NOD / ADI

SUN OF ROUTES 
Four year old 
NOD / ADI

2.15E-02
1.17E-03

O O 
ro 
f—k 
-a 
'W



SECTION 6
RESIDENTS USING THE AREA AT THE MARY DEVINE SCHOOL

S92174



Toxicological ConstantsSection 6 - Residents - Mary Devine School Table 1.

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

SOURCE
OF ADI

UCR 
l/lmg/kg/day)

SOURCE 
OF UCR

Arsenic (oral)
Bariun and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol
Lead and compounds, NOS (oral)
Manganese and compounds (oral)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (oral)
Selenium and compounds, NOS (oral) 
Zinc and compounds (oral)

ADI 
(mg/kg/day)

NA
5.10E-02 Superfund 86
3.70E-02 Superfund 86 

NA
S.70E-03 EN(BR)
3.00E-01 Superfund 86
1.30E-02 EN(BR)
1.40E-03 Superfund 86
2.20E-01 Superfund 86
6.00E-02 Superfund 86
1.00E-02 Superfund 86
1.00E-01 Superfund 86
3.00E-03 Superfund 86
2.10E-01 Superfund 86

1.50E*00 EPA 87
NA
NA 

1.5SE-02 EN(BR)
NA
NA
NA
NA
NA

7.50E-03 Superfund 86
1.19E*00 Superfund 86

NA
NA
NA

o o

UT

7AA0-38-2 
7M0-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6



Chemical Z Physical ConstantsTable 2.. Section 6 - Residents - Mary Devine School

log KohCHEMICALCAS 
NUMBER

BIOCON
CENTRATION 

FACTOR

NA
NA 
NA 
NA 
NA 

7.S0E-01 
1.14E-01

NA
NA 

1.30E*00
NA 

1.46E*00
NA 
NA

DERMAL ABSORB.
FROM SOIL 

COEFFICIENT

0.1X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

DERMAL ABSORB. 
FROM WATER 
COEFFICIENT

10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X 
10X

GI 
ABSORB. 

COEFFICIENT

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
TOOX 
100X 
100X 
100X 
100X 
TOOX

Arsenic (oral) 
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Methylene chloride = dichloromethane (oral) 
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (oral), 
Selenium and coiipounds, NOS (oral) 
Zinc and compounds (oral)

4.40E*01
NA 

2.00E*02
NA 
NA 
NA 
NA 

4.90E*OT
NA 

5.00E*00 
4.70E*01 
T.40E*00 
1.i60E*01 
4.70E*0T

ooPO
"*3
®^ERHA (servi--- rk) Copyright ENVIRON Corporation All Rights Reserved

INHALATION 
ABSORB.

COEFFICIENT

7440-38-2 
7440-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6

100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 
100X 

. 100X 
100X 
100X



Table 3. ConcentrationsSection 6 - Residents - Mary Devine School

CHEMICAL

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved

CAS 
NUMBER

O O

■>3
<5

Arsenic (oral)
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol
Lead and compounds, NOS (oral)
Manganese and compounds (oral)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oraI) 
Phenol(s) (oral) 
Selenium and compounds, NOS (oral) 
Zinc and compounds (oral)

CONCENTRATION 
IN SOIL 
(mg/kg)

4.20E*00 
5.44E+01 
7.21E+00 
1.90E+00 
6.30E+00 
1.60E+01 
1.00E-01 
2.85E+01 
3.00E+02 
T.10E-02 
5.40E*00 
6.20E-01 
6.70E-02 
8.49E+01

7440-38-2 
7440-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6



(

AssumptionsTable 4.Section 6 - Residents - Mary Devine School

4 YR OLD REFERENCE9 YR OLD15 YR OLD

1984

lOOXEN(BR)100X100X

(serviro mark) Copyright ENVIRON Corporation All Rights Reserved

1200 
5 

40 
0.0000005 

- 2475

0.00001 
1200 

5 
40 
100X

5400 
600 
2700 
5400 
1350 
150

1200 
5 
40 

0.0000005 
3105

25550 
6 

31 
9000

3240
360 
1620 
3240
810
90

800 EN(BR) 
5 EN(BR) 
40 EN(BR) 

0.0000005 LEPOU, 1975 
2415 ERMA 86

0.00005 ENCBfk) 
800 EN(BR) 

5 EN(BR) 
40 EN(BR) 
lOOXEN(BR)

2520 ICRP, 
280 ICRP, 
1260 ICRP, 
2520 ICRP, 
630 ICRP,
70 ICRP,

1984 
1984 
1984 
1984 
1984 
1984

25550 
6 
55 

15000

0.00005
1200 

5 
40

100X

o

film.

SCENARIO B2: DERMAL - SOIL
Nunber contacts total (5 d/uk * 40 wk/yr * yrs exposed)
Days exposed per week
Weeks exposed per year

Amount of soil per surface area of contact (kg/cm*2)
Surface area of contact
Long pants for AM.AF.FIF. Total = Face * 2/3 Arms
Shorts for FOUR.MINE. Total = Face ♦ 2/3 Arms ♦ 1/2 Legs

Fraction of time soil contaminated

SCENARIO Bl: INGESTION OF SOIL
Amount ingested (kg) - 1/2 of daily soil is at school
Total time of ingestion (5 d/uk, 40 wk/yr » yrs exposed)
Days exposed per week
Weeks exposed per year

Fraction of time soil contaminated

DAYS PER LIFETIME (lifetime-uays) 
YEARS OF EXPOSURE 
BODY WEIGHT (kg) 
TOTAL BODY SURFACE AREA (cm'2)
SURFACE AREA OF

Louer Limbs (cm'2) (36X) 
Hands (cm*2) (4X)
Upper Limbs (cm*2) (18X) 
Torso (cm*2) (36X) 
Head and Neck (cm*2) (9X) 
Perineum (cm*2) (IX)

25550
4 ENVIRON
17 USEPA, 1985 

7000 ICRP,



Lifetime cancer riskTable S.Section 6 - Residents - Mary Devine School

CHEMICAL

xxxx 
xxxx

6.95E-09 
1.4BE-08

CAS 
NUMBER

»JM OF RISKS FROM NON-BACKGROUND CONSTITUENTS 
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 
(Arsenic, barium, copper, lead, 
manganese, nic'iel, and zinc)

2.24E-09 
4.77E-07

S.80E-07 
NA 
NA 

2.71E-09 
NA 
NA
NA 
NA 
NA 

7.60E-12
NA 
NA 
NA 
NA

3.12E-09
6.66E-09

6.57E-09 
1.40E-08

7440-38-2 
7440-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6

Arsenic (oral)
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol
Lead and compounds, NOS (oral)
Manganese and compounds (oral)
Methylene chloride ■ dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (oral) 
Seleniun and compounds, NOS (oral) 
Zinc and compounds (oral)

Scenario Bl 
Soil Ingestion 
Fifteen year old 
CANCER RISK

Scenario Bl 
Soil Ingestion 
Nine year old 
CANCER RISK

Scenario Bl 
Soil Ingestion 
Four year old 
CANCER RISK

Scenario B2 
Soil, Dermal 

Fifteen year old 
CANCER RISK

Scenario B2 
Soil, Dermal 
Nine year old 
CANCER RISK

Scenario B2 
Soil, Dermal 
Four year old 
CANCER RISK

O O

<0

5.38E-08 
NA 
NA 

2.51E-10
NA 
NA 
NA 
NA 
NA 

7.05E-13
NA 
NA 
NA 
NA

2.52E-10
5.38E-08

2.72E-09 
5.80E-07

6.66E-09 
NA 
NA 

3.11E-09 
NA 
NA
NA 
NA 
NA 

8.72E-12
NA 
NA 
NA 
NA

4.77E-07 
NA 
NA 

2.23E-09
NA 
NA 
NA 
NA 
NA 

6.25E-12
NA 
NA 
NA 
NA

1.48E-08 
NA 
NA 

6.93E-09
NA 
NA 
NA 
NA 
NA 

1.94E-11
NA 
NA 
NA 
NA

1.40E-08 
NA 
NA 

6.55E-09 
NA 
NA 
NA 
NA 
NA 

1.83E-11 
NA 
NA 
NA 
NA

ERMA (service mark) Copyright ENVIRON Corporation All Rights Reserved



Lifetime cancer riskTable S.Section 6 - Residents - Mary Devine School

CHEMICAL

xxxx
xxxx

irk) Copyright ENVIRON Corporation All Rights ReservedERMA (serv'

00
O

CAS 
NUMBER

Arsenic (oral)
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral)
Methylene chloride = dichloromethane (oral)

SUM OF RISKS FROM NON-BACKGROUND CONSTITUENTS 
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 
(Arsenic, bariun, copper, lead, 
manganese, nickel, and zinc)

3.37E-09
6.05E-08

9.29E-09
5.94E-07

I SUM OF ROUTES
I Whole childhood exposed
I CANCER RISK

O

SUN OF ROUTES 
Nine year old 
CANCER RISK

SUN OF ROUTES 
Four year old 
CANCER RISK

4.92E-07 
NA 
NA 

9.16E-09 
NA 
NA 
NA 
NA 
NA 

2.57E-11 
NA 
NA 
NA 
HA

9.18E-09
4.92E-07

I 5.94E-07 I 
NA I 
NA I 

9.26E-09 I 
NA I 
NA I 
NA I 
NA I 
NA I 

2.59E-11 I 
NA I 
HA I 
NA I 
NA I

1.ISE-06 
NA 
NA 

2.18E-08 
NA 
NA 
NA 
NA 
NA 

6.10E-11 
NA 
NA 
NA 
NA

2.18E-08 
1.ISE-06

6.0SE-0B 
NA 
NA 

3.36E-09
NA 
NA 
NA 
NA 
NA 

9.42E-12
NA 
NA 
NA 
NA

7440-38-2 
7440-39-2 
7440-S0-8 
140-88-S 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-S 
7S-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Nickel & conpounds, NOS (UCR-inhal only, ADI-aral)|
Phenol(s) (oral) I
Selenium and compounds, NOS (oral) |
Zinc and compounds (oral) I

II SUN OF ROUTES
I Fifteen year old
I CANCER RISK



Table 6. Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeSection 6 - Residents - Mary Devine School

CHEMICAL

xxxx
xxxx

ERMA {service mark) Copyright ENVIRON Corporation All Rights Reserved

I
I
I
I

CAS 
"NUMBER

2.13E-04
4.35E-03

1.89E-03
3.86E-02

2.64E-03
5.39E-02

Scenario B2 
Soil, Dermal 
Nine year old 
MDD / ADI

5.87E-03 
1.20E-01

Arsenic (oral) 
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol 
Lead and compounds, NOS (oral) 
Manganese and compounds (oral) 
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (oral) 
Seleniun and compounds, NOS (oral) 
Zinc and compounds (oral)

SUN OF RISKS FROM NON-BACKGROUND CONSTITUENTS 
SUN OF RISKS FROM BACKGROUND CONSTITUENTS: 
(Arsenic, barium, copper, lead, 
manganese, nickel, and zinc)

Scenario BT 
Soil Ingestion 
Fifteen year old 

MOO / ADI

Scenario Bl 
Soil Ingestion 
Nine year old 
MDD / ADI

Scenario Bl Scenario B2 
Soil Ingestion Soil, Dermal 
Four year old Fifteen year old 
MOD / ADI MDD / ADI

Scenario B2 
Soil, Dermal 
Four year old 
MOD / ADI

NA 
5.34E-03 
9.76E-04

NA 
5.54E-03 
2.67E-04 
3.8SE-05 
1.02E-01 
6.83E-03 
9.18E-07 
2.70E-03 
3.11E-05 
1.12E-04 
2.02E-03

o 
o

oo

NA 
1.72E-03 
3.14E-04

NA 
1.78E-03 
8.60E-05 
1.24E-0S 
3.28E-02 
2.20E-03 
2.96E-07 
8.71E-04 
1.00E-05 
3.60E-05 
6.52E-04

NA 
3.14E-03 
5.73E-04

NA 
3.25E-03 
1.57E-04 
2.26E-OS 
5.99E-02 
4.01E-03 
5.39E-07 
1.S9E-03 
1.82E-0S 
6.57E-05 
1.19E-03

8.33E-03 
1.70E-01

7440-38-2 
7440-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6

NA 
2.40E-03 
4.38E-04

NA 
2.49E-03 
1.20E-04 
1.73E-05 
4.58E-02 
3.07E-03 
4.13E-07 
1.22E-03 
1.40E-05 
5.03E-05 
9.10E-04

I 
NA I 

7.58E-03 I 
1.38E-03 I

• NA I 
7.85E-03 I 
3.79E-04 I 
5.46E-05 I 
1.45E-01 I 
9.69E-03 I 
1.30E-06 I 
3.84E-03 I 
4.40E-05 I 
1.59E-04 I 
2.87E-03 I

NA 
1.94E-04 
3.54E-05

NA 
2.01E-04 
9.70E-06 
1.40E-06 
3.70E-03 
2.48E-04 
3.33E-08 
9.82E-05 
1.13E-06 
4.06E-06 
7.35E-05

3.45E-03
7.04E-02



Non-cancer effects: Maximum Daily Dose/Acceptable Daily IntakeTable 6.Section 6 - Residents - Nary Devine School

CHEMICAL

ERMA (servi-- »-k) Copyright ENVIRON Corporation All Rights Reserved

CAS 
number

xxxx 
xxxx

SUN OF RISKS FROM NON-BACKGROUND CONSTITUENTS 
SUM OF RISKS FROM BACKGROUND CONSTITUENTS: 
(Arsenic, barium, copper, lead, 
manganese, nickel, and zinc)

Arsenic (oral)
Barium and compounds, NOS (oral) 
Copper and compounds (oral) 
Ethyl Acrylate 
Formaldehyde 
Isobutanol 
Isopropanol
Lead and compounds, NOS (oral) 
Manganese and compounds (oral)
Methylene chloride = dichloromethane (oral)
Nickel & compounds, NOS (UCR-inhal only, ADI-oral) 
Phenol(s) (oral) 
Selenium and compounds, NOS (oral) 
Zinc and compounds (oral)

SUN OF ROUTES 
Fifteen year old 

NDD / ADI

SUN OF ROUTES
Nine year old
NOD ! ADI

SIM OF ROUTES 
Four year old 
NOD / ADI

o 
o 
to
oo 
PO

2.85E-03
5.82E-02

7.76E-03 
1.59E-01

NA 
2.S9E-03 
4.74E-04

NA 
2.69E-03 
1.30E-04 
1.87E-05 
4.95E-02 
3.32E-03 
4.46E-07 
1.31E-03 
1.51E-05 
S.43E-05 
9.83E-04

NA 
7.06E-03 
1.29E-03

NA 
7.32E-03 
3.53E-04 
5.09E-05 
1.35E-01 
9.03E-03 
1.21E-06 
3.58E-03 
4.11E-05 
1.48E-04 
2.68E-03

NA 
1.07E-02 
1.96E-03

NA 
1.11E-02 
5.36E-04 
7.73E-05 
2.04E-01 
1.37E-02 
1.84E-06 
S.42E-03 
6.23E-0S 
2.24E-04 
4.06E-03

1.18E-02
2.41E-01

7440-38-2 
7440-39-2 
7440-50-8 
140-88-5 
50-00-0 
78-83-1 
67-63-0 
7439-92-1
7439- 96-5 
75-09-2 
12054-48-7 
108-95-2 
7782-49-2
7440- 66-6
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ACGIH TLV = ACGIH 1986 
AWQC, EPA 1980 = USEPA 1980a 
EN(BR) - Determined by ENVIRON for the Rohm and Haas Bristol 

Landfill Assessment—generated after expert review at 
ENVIRON of available data.

EPA Health Advisory 1985 = USEPA 1985a,b
ERMA 86 - Default assumptions incorporated in ENVIRON's 

Exposure and Risk Modeling Assistant 
(ERMA)—generated after expert review at ENVIRON of 
available data.

Superfund 86 = USEPA 1986
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REVIEW OF AQUATIC TOXICITY DATA FOR 
CHEMICALS FOR WHICH MC/AC RATIOS EXCEEDED ONE
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Introduction
This appendix presents summaries of available aquatic 

toxicity data for the five chemicals modeled in the Delaware 
River for which the ratio of the modeled concentration to the 
accetable concentration (MC/AC ratio) exceeded one. In the 
following summaries, the basis for the acceptable aquatic 
concentration is provided for each chemical, and this 
concentration is compared to the modeled concentrations at 500 
feet and at a 6-foot depth in the Delaware River.

It is important to keep in mind when evaluating the MC/AC 
ratios for the Bristol environmental risk assessment that the 
modeled concentrations are based on the single highest 
concentration detected in ground water beneath the Bristol 
site. Modeling based on average ground water concentrations 
would likely result in modeled concentrations in the Delaware 
■River substantially lower than those used in the current risk 
assessment of the Bristol Landfill.
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Bis(2-ethylhexyl) Phthalate
The toxicity of bis(2-ethylhexyl) phthalate has been 

investigated in various species of fish, daphnia, insects, and 
amphibians.

In embryo-larval toxicity tests, Birge et al. (1978, 1979) 
found LCgQ values generally to be well over one mg/1. 
96-Hour LCgQ values for embryo-larval stages of the channel 
catfish, rainbow trout, gold fish, and largemouth bass were 
0.69, 139.5, 6.2, and 32.9 mg/1, respectively (Birge et al. 
1978).. In another series of embryo-larval tests, the 8-day 
LCgg value for the gold fish, was >186 mg/1, the 27-day LC^g 
value for the rainbow trout was 139.5 mg/1, and the 7.5-day 
LCgg value for the largemouth bass was 45.5 mg/1 (Birge et 
al. 1979). Mehrle and Mayer (1976) found effects at lower 
concentrations of bis(2-ethylhexyl) phthalate in embryo-larval 
stages of rainbow trout. Exposure to 0.014 mg/1 for up to 24 
days caused an increase in mortality; however, no effects were 
observed at 0.005 mg/1. When the same investigators tested 
7.5-month fathead minnows, there was no effect on growth after 
56-days exposure to 0.062 mg/1, the highest concentration 
tested.

Mayer and Sanders (1973) found a low degree of acute 
toxicity of bis(2-ethylhexyl) phthalate to fish and 
invertebrates, but found low chronic concentrations to 
adversely affect the reproduction of daphnia. A 50% inhibition 
of daphnia reproduction occurred at 0.0025 mg/1 when exposure 
occurred for a complete life cycle (21 days). A similar degree 
of sensitivity to bis(2-ethylhexyl) phthalate has not been 
observed by other investigators. Brown and Thompson (1982) 
exposed daphnia to bis(2-ethyhexyl) phthalate at nominal 
concentrations of 0.0032 to 0.1 mg/1 (mean measured 
concentrations were 0.00133 to 0.107 mg/1) over a 21-day period 
under semi-static conditions (with renewal of test solutions 
each Monday, Wednesday, and Friday). Bis(2-ethylhexyl)



J-3
002188

7.73 X 10“'^ 

expected.
An acceptable aquatic concentration for chronic exposure 

of aquatic life to bis(2-ethylhexyl) phthalate is based on 
early life stage tests in rainbow trout, in which a 
no-observed-effect concentration was reported to be 0.005 mg/1 
(Mehrle and Mayer 1976). An uncertainty factor of 10 was 
applied to these data to give an acceptable aquatic —4 concentration (for chronic exposure) of 5.0 x 10 mg/1. The
acceptable aquatic concentration was not based on the effects

phthalate had no effect on reproduction at any of the tested 
concentrations. These results are in direct contrast to those 
of Mayer and Sanders (.1973) in which effects on daphnia 
reproduction were reported in a 21-day study at 0.0025 mg/1. 
Brown and Thompson noted the large difference in the numbers of 
young produced in the two studies; in the Brown and Thompson 
study, there were approximately 170 offspring/parent daphnia, 
compared wir.i 11 offspring/parent in the controls of the Mayer 
and Sanders work. The low level of reproduction in the latter 
work raises questions about the viability of the daphnia 
populations used in the study. Thus, in light of the work of 
Brown and Thompson,, the Mayer and Sanders study may not 
reliably reflect the chronic toxicity of bis(2-ethylhexyl) 
phthalate to daphnia.

In a 48-hour test with Daphnia magna, Leblanc (1980) 
reported an LC^g at 11.0 mg/1, while no mortality or 
discernible effects were seen at 1.1 mg/1.

The toxicity of bis(2-ethylhexyl) phthalate has also been 
investigated in amphibians. Seven to eight-day exposures of 
embryo-larval stages of the leopard frog (Rana pipens) and 
Fowler's toad (Bu^ woodhousii fowleri) provided LC^g values 
of 3.9 to 4.4 mg/1 (Birge et al. 1978).

The aquatic toxicity data indicate that bis(2-ethylhexyl) 
phthalate is of relatively low acute toxicity. Even at the 
modeled concentrations at a 6-foot depth in the river (i.e., 

mg/1), no acute effects in aquatic species are
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in daphnia reported by Mayer and Sanders (1973), which would 
have provided a lower acceptable aquatic concentration, because 
the results were not reproduced in a later study by other 
investigators. The Mayer and Sanders results were not 
considered to be a reliable measure of the chronic toxicity of 
bis(2-ethylhexyl) phthalate.

Modeled river concentrations at 500 feet and at a 6-foot 
depth are 2.86 x 10 mg/1 and 7.73 x 10 mg/1,
respectively. At 500 feet from the bank, the modeled 
concentration is 175-fold higher than the acceptable 
concentration, while at a 6-foot depth, the modeled 
concentration exceeds the acceptable concentration by 1.5-fold.



c.

J-5
ft R 00 2’ |/9 '

2.5- Cvclohexadiene-l,4-dione
2.5- Cyclohexadiene-l,4-dione has been tested for toxicity 

in fish, daphnia, algae, and water plants. Barnhart and 
Campbell (1972) found the probable toxic threshold in the 
fathead minnow (Pimephales promelas) in a 30-day test to be 
greater than 0.1 mg/1; no effects on survival were observed at 
a concentration of 0.006 mg/1. In acute toxicity studies with 
rainbow trout (SaImo gairdneri), 96-hour LC^g values for
2.5- cyclohexadiene-l,4-dione were 0.045 to 0.125 mg/1 (DeGraeve 
et al. 1980). A toxic concentration in daphnia was reported to 
be 0.4 mg/1 (Verschueren 1983). Giddings (1979) studied the 
inhibition of photosynthesis of a freshwater non-axenic 
uni-algal culture of Selenastrum capricornutum (green algae); a 
99% inhibition of carbon-14 fixation (vs. controls) was 
reported at 100 mg/1 and 63% inhibition at 0.1 mg/1.
2.5- Cyclohexadiene-l,4-dione was algicidal to blue-green algae 
(Anacystis aeruginosa) at 5 mg/1; lower concentrations were not 
tested (Fitzgerald et al. 1952).

The available data show that 2,5-cyclohexadiene-l,4-dione 
is acutely toxic to aquatic species at concentrations ranging 

—2 —1from 4.5 X 10 to 4.0 X 10 mg/1. Both the modeled
concentration at a 6-foot depth in the Delaware River (1.16 x 
10~^ mg/1) and the modeled concentration at 500 feet off the. 
bank (2.0 x lO”® mg/1) are substantially lower than the range 
of acutely toxic concentrations. Thus, acutely toxic effects 
of the chemical on aquatic life in the Delaware River are not 
expected.

The acceptable chronic concentration for aquatic life is 
based on data reported by Barnhart and Campbell (1973) in the 
fathead minnow. A concentration of 6 x 10“^ mg/1 was 
considered to be a chronic NOEC for
2.5- cyclohexadiene-l,4-dione in freshwater species; a 10-fold 
uncertainty factor was applied to derive an acceptable aquatic

“4 concentration (for chronic exposure) of 6 x 10 mg/1.
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This concentration is .2-fold higher than the modeled 
concentration of 2,5-cyclohexadiene-l,4-diohe in the Delaware . 
River at a 6-foot depth (1.16 x 10 mg/1), but 300-fold
lower than the concentration modeled at 500 feet off the bank 
(2.0 X 10“® mg/1).
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Manganese
Little information on the aquatic toxicity of manganese is ; 

available.. Birge et al. (1979) performed embryo-larval tests 
using the rainbow trout (Salmo gairdneri) on 33 inorganic 
elements, including manganese. These investigators reported an 
LCj^ for manganese in this chronic bioassay of 0.388 mg/1. 
Because LCj^ values obtained in this study were found to 
correlate closely with maximum acceptable toxicant 
concentrations (MATC) and with current freshwater criteria, the 
LCj^ was treated as an effective NOEC. An uncertainty factor 
of 10 was applied to this chronic NOEC to obtain an acceptable 
aquatic concentration for manganese (associated with chronic 

—2 exposure) of 3.9 x 10 mg/1.
The modeled concentrations at a 6-foot depth and at 500 

— 1 —3feet from the bank are 2.84 x 10 and 1.02 x 10 mg/1.
At .500 feet, the modeled concentration is 38 times smaller than 
the acceptable aquatic concentration, while at a 6-foot depth, 
the modeled concentration is 7 times higher than the acceptable 
concentration.
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2.4 X 10"2

Mercury
Of the six Bristol ground water chemicals for which the 

MC/AC ratio was greater than one, only mercury has an EPA 
Ambient Water Quality Criterion for freshwater species (USEPA 
1986). The modeled concentration in the Delaware River at a 
6-foot depth (2.6 X lo”^ mg/1) is only two-fold higher than 
the chronic ambient water quality criterion of 1.2 x 10 
mg/1, while at 500 feet from the bank the modeled concentration 
is over one hundred times smaller than the criterion 
concentration. While the current worst-case analysis produces 
an MC/AC ratio of greater than one at a 6-foot depth, it is 
unlikely that actual concentrations in the river would exceed 
the ambient water quality criterion or present a risk to 
aquatic life.

It should also be noted that based on EPA's acute Ambient 
Water Quality Criterion for mercury in freshwater species of 

mg/1 (EPA 1986), no acutely toxic effects on 
aquatic life in the Delaware River are predicted.
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50 
mg/1.

Tetraethyl Diphosphoric Acid
The acute toxicity of tetraethyl diphosphoric acid has 

been studied in various freshwater fish, crustacean, and 
mollusc species. In two crustacean species, Gammarus lacustris 
and fasciatus (the freshwater scud), 96-hour LC^q values of 
0.039 and 0.21 mg/1 were reported (Sanders 1969, Sanders 
1972). In a 14-day static lab bioassay, the TLm for American 
oyster larvae (Crassostrea virginica) was reported to be 10 
mg/1 (Sanders 1969). Acute toxicity tests were conducted with 
the fathead minnow (Pimephales promelas) and minnow (Lepomis 
macrochirus); 96-hour LC^q values were reported to be 1.9 
mg/1 and 1.1 mg/1, respectively (Pickering et al. 1962).

From the available data, it would appear that for fish and 
molluscs, acutely toxic levels of tetraethyl diphosphoric acid 
are greater than 1 mg/1, which is more than 1300-times higher 
than the concentration (7.39 x lO”^ mg/1) modeled in the 
Delaware River at a 6-foot depth. Furthermore, the acutely 
toxic concentration to the most sensitive species (the scud) is 
more than 50-times higher than the modeled river 
concentration. Based on the available data, it is unlikely 
that tetraethyl diphosphoric acid would produce any acutely 
toxic effects on aquatic life in the Delaware River.

The LCgg of 0.039 mg/1 in the scud (Sanders 1969) served 
as the basis for the acceptable chronic aquatic concentration 
for tetraethyl diphosphoric acid. A 1000-fold uncertainty 
factor was applied to this LC^g to give an acceptable 
concentration of 3.9 x lO”^ mg/1. At 500 feet from the bank, 
the modeled concentration (4.0 x lO”®) is 10-fold lower than 
the acceptable concentration, while at a 6-foot depth, the 
modeled concentration (7.39 x 10“^ mg/1) exceeds the 
acceptable concentration by 19-fold.



c:

J-10 002195

REFERENCES TO APPENDIX J

Toxicity of
■ . Ecol.

Giddings, J. M. 1979. Acute toxicity to Selenastrxim 
capricornutum of aromatic compounds from coal 
conversion. Bull. Environ. Contam. Toxicol. 23:360-364. 
(Reported in AQUIRE and Verschueren 1983.)

AQUIRE Database. Prepared by Fein-Marquart, Inc., Chemical 
Information Service.

Birge, W.J., J.A. Black, and A.G. Westerman. 1978. Effects of 
polychlorinated biphenyl compounds and proposed

. ...PCB-replacement products on embryo-larval stages of fish
"land amphibians. Research Report No. 118, University of 

Kentucky, Water Resource Res. Inst., Lexington, KY. NTIS
PB-290 711. (Reported in AQUIRE.)

Barnhart, E.L., and G.R. Campbell. 1972. The effects of 
chlorination on selected organic chemicals. Water Pollut. 

........Control Research Series, EPA-12020-EXG. NTIS PB-211-160.
..■L-.(Reported in AQUIRE and Verschueren 1983.)

Fitzgerald, G.P., G.C. Gerloff, and F. Skoog. 1952. Stream 
pollution: Studies on chemicals with selective toxicity to 
blue-green algae. Sewage Ind. Wastes 24:888-896. 
(Reported in AQUIRE.)

DeGraeve, G.M., D.L. Geiger, J.S. Meyer, and H.L. Bergman. 
1980. Acute and embryo-larval toxicity of phenolic 
compounds to aquatic biota. Arch. Environ. Contam. 
Toxicol. 9:557-568. (Reported in AQUIRE.)

Birge, W.J., J.A. Black, A.G. Westerman, and J.E. Hudson.
1979. Aquatic toxicity tests on inorganic elements

-1 occurring in oil shale. In Oil shale symposium: sampling, 
■ ‘ analysis and quality assurance. EPA-600/9-80-022,

PB80-221435.
-.Birge, W.J., J.A. Black, and D.M. Bruser. 1979.
" organic chemicals to embryo-larval stages of fish. 

Res.’ Ser. EPA-560/11-79-007, Office of Toxic Substances, 
U.S. Environmental Protection Agency, Washington, D.C.

. (Reported in AQUIRE.)
■' Brown, D., and R.S. Thompson. 1982. Phthalates and the 

aquatic environment: Part I. The effect of di-2-ethylhexyl 'phthalate (DEHP) and di-isodecyl phthalate 
(DIDP) on the reproduction of Daphnia magna and observations on their bioconcentration. Chemosphere 
IL:417-426.



L

1969.

i.

.srT'.C'C/n?;

-* .I---

002196j-ii

1973. 
acid esters in aquatic organisms. 
3:153-157.

Mehrle, P.M., and F.L. Mayer. 1976. ]Residue dynamics and biological effects in rainbow trout

Leblanc, G.A. 1980. 
water flea (Daphnia magna). 
Toxicol.'24:684-691.

Handbook of environmental data on 
2d edition. New York: Van Nostrand

Sanders, H.O. 1969. Toxicity of pesticides to the crustacean Gammarus lacustis. Tech. Paper No.’ 25, Bur,., Sports fish. 
Wildl., Fish Wildl. Service, USDI. (Reported in ..'AQUIRE 
and Verschueren 1983.)

Verschueren, K. 1983. 
organic chemcials. 
Reinhold Co.

and fathead minnows. Trace Subst. Environ. Health 
10:519-524. (Reported ..in AQUIRE.)

Pickering, Q.H., C. Henderson, and. A.E. Lemke. . 1962."’.: The 
toxicity of organic phosphorus insecticides to different 
species of warm water fishes. Trans. Am. Fish’.Soc. 
91:175-184. ” ‘

Acute toxicity of priority pollutants to Bull. Environ. Contam.
(Reported in AQUIRE.) .

Mayer, F.L, and H.O. Sanders. 1973. Toxicology of phthalic Environ. Health Persp.

Di-2-ethyhe:^l ;phthalate:

U.S. Environmental Protection Agency (USEPA). 1986; "Quality 
Criteria for Water 1986. Office of Water Regulations,,and 
Standards, Washington, D.C. EPA 440/5-86-001.

Sanders, H.O. 1972. Toxicity of some insecticides po four.species of malacostracan. crustaceans, ; Tech, ;Paper'No. ’66, 
Bur. Sports Fish Wildl. , Fish Wildl ..’.Serv; , USD!,. ..
(Reported in AQUIRE.) ’ .



►■■miiiaiB

Treated Water Bas n No. 1

DELAWARE RIVER

Rohm and Haas Landfill SectionsFigure 2

002197
{

/

i

I
I 
\

I

CHEMICAL- 
LEAMAN 

PROPERTY

Water Basin ' 
No. 2 /

\

Q

80
i I

Dredge 
Material 

Basin

€ N V i R Q N
Counsel in HeAlih And LnvironmeniAl Science

BRISTOL TOWNSHIPS 
authority \ C3

////ili Water.
///A\ paain No. 3H

1//* J Waste Disposal Areas 
‘ (approximate limits)

Xx^Hohm & Haas 
.Manufacturing Area a


